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PREFACE. 


JT may here fcem deceffary to give fome account of ' 
X the origin and progrefs of the work now prefented 
to the public. 

In the third edition of the Encyclopaedia Britannica, 
which has been received by the world with fuch ap¬ 
probation, as to obtain a degree of currency, which is 
without example in works of fuch magnitude, the 
art of Agriculture W 38 difcufled under the various 
feparate heads, of Agriculture, Husbandry, Drain¬ 
ing, Mofs, and others, fuggefted by the alphabetical 
arrangement of a diftionary -of Arts and Sciences. 
The property of that work having at length become 
concentrated in an individual, he refolved to proceed 
to a fourth edition, containing fuch alterations and im¬ 
provements, as the courfe of time and the progrefs of 
the arts had rendered neceflary. 

In the execution Of this talk, it appeared an obje& of 
importance, to concentrate, as much as poflible, the dif- 
cuflion of the various branches of Science or of Art, in¬ 
to a fyftematic form, under a few diftind heads; inftead 
of leaving their different parts and members fcattered, 
as formerly, throughout eighteen or twenty volumes. 

Accordingly, at the commencement of the fourth 
edition of the Encyclopxdia Britannica, the propofed 
alteration was undertaken with regard to the fubje£t 
of Agriculture, which, from the alphabetical arrange¬ 
ment neceflarily prefented itfelf for difcuffion at a 


very early period of the work. The various branches 
of that art were condenfed into a Angle treatife; >< 

although 
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although various particulars were introduced or difcuC 
fed at greater length than formerly, yet by lopping off 
the redundancies which unavoidably occurred in the* 
former fcattered mode of difcuflion, and by adhering 
ftri£Hy to a fy ftematic arrangement, the whole was con- 
fiderably abbreviated. 

After the treatife alluded to had been compiled and 
printed, it occurred to the proprietor, that confidcrable 
numbers of perfons, to whom the perufal of it might be 
produ£tive of much advantage, would be very unlikely 
to become purchafers of a literary work of fuch magni¬ 
tude and expence as the Encyclopaedia Britannica. As 
it is of the utmoft importance, however, to the public, 
to give all pofiiblc currency to literary works upon an 
art which is of fuch extenfive and effential utility to 
mankind, a refoiution was adopted to introduce to 
the world, as a feparate publication, the treatife upon 
Agriculture, which had been prepared for the fourth 
edition of the great work above mentioned. At the fame 
time it was thought, that before carrying this refoiution 
into effe&, it might be proper to revife the whole trea¬ 
tife, and to make fuch additions or alterations as iliould 
feem requifite for its farther improvement. This tafk 
has accordingly been undertaken, and the refult is pre- 
fented to the public. The alterations which have been 
made confiderably exceed, both in number and extent, 
what was originally intended; fo that a great part of the 
treatife has changed its chara&er, although the former 
arrangement has, upon the whole, been adhered to: 
In particular, the hi (lory of the art has been much en¬ 
larged ; advantage has been taken of recent publica¬ 
tions, efpecially of thofe which the Board of Agri- 
"lllT** fuggefted or brought forward, to explain the 

principles 
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p^ciples upon which the rotation of crops and the 
^culture of grades ought to be conduced; various 
other branches of the fubje& have, in like manner, been 
enlarged or altered ; and feme fubje£ts of agricultural 
curiofity in the practice of foreign nations have been in¬ 
troduced, which, it is hoped, will prove not unaccept¬ 
able to the clafs of readers for whofe ufe this work is 
intended. 

Throughout the treatife, prafrical utility is the ob- 
je£t kept in view; and the notions of ingenious and 
fpeculative men, which have a tendency to miflead into 
rafh projects perfens engaged or engaging in agri¬ 
culture, are carefully avoided. No more of theory is in¬ 
troduced than feemed abfeluteiy nccefiaiy to exhibit a 
view of thofe general principles, which long experience 
in the art has di&atcd to men of found judgment ani 
correct obfervation. 

In the details given, concifcnefs, as far as confident 
with perfpicuity, has been chiefly kept in view ; but by 
adhering ilri&Iy to a fydematic arrangement, a very 
great variety of fubjc&s will be found introduced and 
difeufled. 
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INTRODUCTION. 

A griculture in general, or in the abftraft, Definition. 

may he defined to be, The alt of making the 
earth to produce in large quantities, and in the great- 
eft perfection of which their nature is capable, thofe 
vegetables which are neceiliiry to the fubliftence, or 
ufeful for the accommodation, of mankind. Agricul- Differs from 
ture differs from gardening in this refpcCt, that the S st<lemn 8- 
gardener is chiefly occupied in rearing finall quantities 
of the nicer and more delicate vegetables, which are 
rather valued as objefts of luxury than as articles of 
food; whereas the agriculturift labours upon a larger 
fcale, with a view to fupply himfelf and his country¬ 
men w'ith the neccfliirics of life. 

In civilized focieties, agriculture, or the cultivation Isa feptme 
of the foil, becomes a feparate bufmefs or employ- 
mentj and agj-iculturifts, or the perfons engaged in 
agriculture, receive the appellation of farmers or huf- 
bandmen . 

To enable the agriculturift or hufbandman to con-indudesthe 
dt^a his bufinefs with fuccefs, it is neceffary that, be '“""5 ai 
VoL. I. A fhould 



Nature of {hould not confine liJffSltention to the mere culvJV 
t e Art. q £ jjjg £ 0 j| } or t j, e rear ; n g D f vegetables. Thj) 

vegetables which are capable of affo-jing a comfort¬ 
able fubfiilence to the human co’.ilitution are few in 
number; and it has been found by experience, that 
they cannot be profitably fown and reproduced year 
3ftcr year upon the fame fpot of ground. Hence it 
becomes neceffary at times to rear upon it grafles or 
other plants which are unfit for affording nourifit¬ 
ment to man. But although men cannot eat grafs, 
they may, ncverthelefs, contrive to obtain fubfiilence 
from it in an indireCl manner. They may give it to 
cattle, whofe ordinary and natural food it is; and ha¬ 
ving thus, as it were, converted the grafs into the flelh 
of animals, they ran devour tliefe animals; and in this 
way, obtain a richer and more ftimulating food than 
any vegetable production can polfibly afford. It is 
therefore a part of the bufinefs of the hulbandman to 
rear and to feed thofe animals which arc ufed as food 
in the fociety of which he is a member, that he may 
be enabled at all times to derive profit from the por¬ 
tion of territory that he cultivates. It is alfo neccflary 
towards conducting his operations with fuccefs, that he 
Ihould rear and feed other animals, not as a fource of 
human fubfiilence, but for the fake of the fervices 
which they are capable of affording -, for it has pleafed 
the beneficent Contriver of this world, to place upon 
it beings of a fubordinate nature, capable of aflilling 
mankind in their labours, without bel^g degraded by 
the Hate of fervitude in which they are p. aced. To the 
cultivators of the foil, thefe animals, from their llrength 
and patience of labour, arc particularly ufefel, and 
even abfolutely neceffarv in our cold and barren cli¬ 
mates. 
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Thev muft therefore be fed and lodged ydth*“>port»nce 
kthe greateft care. * v "" * 

Hence, the <?K5gloymcnt of the hufbandman is of an 
extenfive nature, retiring much forefight, and.a con¬ 
siderable knowledge of the relations that fubfift be¬ 
tween the moil important objects in nature—the foil, 
the feafons, the animals, and the plants, fo far as they 
are connected with the fubfiftence of mankind. It is 
by bringing to perfection this art that man becomes 
truly the lord of the univerfe. He fubdues by Jus ope¬ 
rations every part of the Surface of the earth, and ac¬ 
quires over the animals which inhabit it, a folid right 
of dominion or of property, in confequence of ha¬ 
ving reared, and afforded them fubfiftence by his (kill 
tyid his labour. He ufes them indeed as food; but 
before he can do fo, he muft firft beftow upon them 
fubfiftence, attend to their multiplication, and to 
their health and welfare. As they pofiefs no forefight, 
the purpofc to which they are deftined is to them no 
evil. 


It is only in proportion to the degree in which this 
important art of agriculture has flouriihed, that nations 
have been, or ever can be, permanently profperous. 
Every improvement that is made in it is a moral bene¬ 
fit conferred upon mankind; for, by incrcafing the quan¬ 
tity of human food, or facilitating the production of 
it, one of two things muft always happen : Either the 
number of our fpecks will be increafed, that is to fay. 


a greater multitude of rational and intelligent beings * 
_wi|] exift inf he creation; or a greater number of thofe 
who ahead/ exift, will find leifure for the improvement 
of th^TrintellcClual characters, by ftudying and carry- 
^jpg to perfection the feiences and arts. Thus, the 

A 2 dir*engtl 
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Hiftory. ftrength of nations is increafed in proportion 

v ' degree in which tlu-iv foil is ikilfully cultivated, atuj 
their independence is fecured by fmdjj^f upon the fpot 
which they inhabit all that is nec^fijry lor their l'ub- 
fulcncc. 

It is a fortitiMto rireumftaiHT, that the art of the 
fjli/b.imlman, which is the fomulution of a 11 others , anti 
at all times iinhTpcnfiiblc ro human exigence, is in firry 
refpccl conducive to the welfare of tltofe engaged in it. 

■ The practice of it bellows health upon the body ; and 
tS 'vhti by the variety of occupations which it affords, it alfo 
praifnft it. beftows a confiderablc degree of reflection upon the 
minds of the loweft perlons occupied in it; while, at 
the fame time, it prevents their acquiring that fpirit of 
artifice and of cunning, which in all countries is apt 
to degrade the character of thofe engaged in the in¬ 
ferior branches of commercial employment. Nor does 
it fail, in all ranks and conditions of life, to produce a 
more candid and liberal character than any other em¬ 
ployment. No Britilh hufbandman has ever refufed, 
or even hefitated to allow to be communicated to the 
public every branch of his art, and every improvement 
which he and his forefathers may have made in it} 
whereas, in all the branches of manufacture or of com¬ 
merce, every tranfadlion, as far as poflible, is covered 
with a myfterious veil of fecrecy, and every improve¬ 
ment is concealed by its inventor, and fometimes un¬ 
doubtedly perifhes with him. 

Hiftory. ' No branch of hiftory is more inftru£tive, nor confe- 
qucntly more important, than that wliicla explains the 
progrefs of the human mind in the difeovery and im¬ 
provement of the ufeful arts. As the art of agricf-lture, 
in point of utility, ranks above all others, a detail of she 

effort* 
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fitlffts by which ingenious men have brought, it to its Hiftory. 
'prcfcnt degree jgf perfection, would undoubtedly prove * 
extremely intereftta^. It has hitherto, howeve., been 
one of the misfortune! of mankind, that, in confequence 
of a falfe taftc, they have bellowed more attention and 
applaufc upon great talents or ingenue ’, when exerted 
in the arts of dell rud ion, than when employed in de¬ 
viling the means of giving plenty and felicity to na¬ 
tions. 'Hie writings of hiltorians and poets arc tilled 
with the a£1 ions of men, who, under the influence of an 
infatiabie lull of dominion, have wafted cities and pro¬ 
vinces, and have defaced the faired monuments of hu¬ 
man genius and induftry; while the beneficent enter- 
prizes am! efforts of thofe men are negle&ed or forgot- 
tsfi, who invented the inftrunients of agriculture, who 
feletled or imported into their country the plants molt 
worthy of cultivation, or who drained morafles, gave 
fertility to barren waftes, and pointed out the belt 
modes of preferving and augmenting the productive 
powers of the foil. 

Mankind have fuflfored feverely, in confequence of 
their abfurd admiration of fuccefsful ambition, and the 
applaufe which they bellow upon it. By this applaufc 
they in every age tempt rcftlcfs individuals to lay 
fehemes for their deltrutlion, and to glory in the de- 
bafement anil mifery which they bring upon large por¬ 
tions of tlie human race. It were well, therefore, if 
the friends of humanity could contrive to do away this 
falfe tafte, byfcalling from obfeurity, and bellowing 
:ion/if renown, upon the true friends of man¬ 
kind, "labours have in ancient or modern times 

beenarreCled towards promoting the bell intcrclls of 
fidnLmd by the improvement of this ntoll important 
A 3 
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_ Hiftory. of all arts. The materials, however, for a hiftot^ti, 
agriculture are few, and it is inconfiftent with our plan 
to give more than the moft genera];, outline of what is 
known concerning it in pad ages .' 

The hiftory of argiculture is equivalent to the hiftory 
of civilization and of arts. Men who pafs their days 
in the unfettled date of hunters and diepherds, mud 
always be few in number. As their wants are not 
many, their means of fupplying them, that is, their 
arts, will be proportionably unimportant. It is only 
when the increafe of their numbers has compelled them 
to have recourfe to the cultivation of particular plants, 
end when the refult of an improved agriculture has in 
its turn provided fubfidence for multitudes of men in a 
dationary or fettled date, that human ingenuity isrouf 
ed to the difeovery of the fecrets of nature, by fearch- 
ing after modes of gratifying new and more refined 
wants than were formerly known. Accordingly, we 
find in every country, and in every age of the hiftory of 
mankind, that agriculture has been the bafis of civiliza¬ 
tion, and that they have gone hand in hand in improve¬ 
ment. 

r.aftem a. The great civilized nations which in ancient times 

giHulturc. OCCU pj e( j the ead were chiefly three: towards the ri- 
fing fun was the great empire of China; on the fouth 
was India i and on the wed was Perfia, which in its 
progrefs dill further wedward, came to include the 
country of the Aflyrians, and the territories which 
bound the eadern fhores of the Mediterranean fea, 
Leffer Alia, Syria, and Egypt. In all ulefe coun»Rv- 
letters and arts have exided from very remot'VMriods, 
and along with them, as their foundation and import, 
agriculture has fiourifhed; and, which is of more *&». . 

penance, 
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Jportance, the perfons engaged in it have been held In ( Biftory. 
Very*great ef^imation. On the contrary, the Tartars, 
who have in all'iig.^s occupied the northern regions of 
Alia, together with the great, elevated, and defert trail 
of country between Pcrfia and China, have always cx- 
ifled in a paftoral, and confequently in a barbarous ftate, 
equally ftrangers to agriculture and to the arts which 
it produces. 

Hie civilization of the Chinefe empire appears to 
have exifted from the remoteft antiquity; and long ex¬ 
perience has taught that people the great importance of 
agriculture, and the eftimation in which it ought to be 
held. Accordingly, by a fundamental part of their po¬ 
licy, it is diftinguifhed and encouraged by the govern¬ 
ment beyond all other arts or employments. To render 
it honourable, the emperor annually, at the beginning 
of the fpring, which is the commencement of their year, 
goes to a field in perfon, in a common cart or waggon, 
painted green, and in prefence of the princes of the 
blood royal, of the officers of (late, and firft man¬ 
darins of the empire, holds the plough for a time. The 
ceremony is extremely folemn, and the emperor offers 
up prayers for a plentiful crop to his people. On the 
fame day, a fimilar ceremony is performed by the go¬ 
vernor or chief mandarin in every province of that 
great empire. 

With a fimilar view of rendering it honourable, and 
calling die attention of all orders of men to the im¬ 
portance andjvalue of agriculture, it was a cuftom 
the iutcient Perfians, that once a-month their 
king faS^gtffn to table with a party of practical hufband- 
menyKr perfons engaged in the ordinary labours of agri- 

fure. This people had a regular priefthood for in- 
A 4 
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Hiflorr. ftru&ing the people in their religious duties and 

not a little remarkable that agriculture was reprefeiitcd 
by them as the moll acceptable fervu;.!* wliich a devotee 
could perform in the fight of thei^ lupremc deity, the 
fun or element of lire. The faint among them was 
obliged to work out his faivation by the practice of all 
the labours of agriculture; and it was a maxim, that 
he who cultivates and fows the ground v. ith care and 
diligence, acquires a greater chance of paradife than he 
could have gained by the repetition of ten tboufand 
prayers. 

Hindoftan, at the time of its invafion by Alexander 
of Macedon, appears to have been nearly in the fame 
Hate in which we at prelent find ir. Agriculture was 
carefully attended.to, and along with it the ufefu! ait,; 
flourilhed, riches abounded, and the people wen- nu¬ 
merous, humane, and happy, though unfortunately en¬ 
feebled by a degrading fuperftition, which by prevent¬ 
ing the free exertion oi their faculties, renders them an 
cafy prey to every invader. Even in their iuperlhtion, 
however, their rcfpetl for agriculture ■ p.wars. Hence 
arofe the divine honours long paid by them to f>ac- 
clius, as the fivft. teacher of the art of cultivating the 
vine. 

From a fimilarity of fuperflitions and of manners, it ap¬ 
pears extremely probable that fome clofe connexion fub- 
lifted at a remote period between the Hindoos and the 
ancient Egyptians. The banks of the Ganges and of the 
Nile are fertilized in the fame manner, aud upon both, 
the art of agriculture is of an extremely rclpote antbjwj- 
ty. The ancient Egyptians, like the HindoV ,jraj#?d vail 
quantities of corn; and fo fenfible were they of im¬ 
portance of the art which enabled them to do fo, fkit 

they 
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^heyVorfhipped as a god, its real or reputed inventor, Hiflwy. 
undef the appellation of Ofiris. They regarded Ifis, 



feeds of thefe grains in the woods, fowed them on pre¬ 
pared land, and reaped a crop thus procured by art. 

In thefe c.dlern nations the molt valuable practices 
in agriculture were well known. The life of the plough 
was known. Hollow draining was fo well underlined, 
togctlter with the purpofes to which it may be applied, 
that the modern lVriians are in i'oine places faid to find 
water in their fields, conveyed in channels, of which 
they know not the courfe, but which have been placed 
there in former times by a more indultrious and in- 
Jjtlligcr.i people. Artificial canals fo* watering the foil, 
and even for conveying its produce to diftant places, ap¬ 
pear to have been Jong ufed in the ealt. Mills were 
ufod in India of a very fimplo and itigetfious conftruc- 
tlon for grinding grain. No fhreiliing machine, how¬ 
ever, appeals to have been invented; and to this day, 
over all Alia, the corn is trodden out from the ear by 
the feet of cattle. 


The Phoenicians, who inhabited the caftern coafl of 
the Mediterranean, and ar< i'c frequently mentioned in 
the facred Scriptures by the appellation of Philiftines, 
(i. e. Palefiines, or inhabitants of Paleftine,) appear to 
have made confiderable progrefs in agriculture. Be¬ 
ing a maritime people, they carried their civilization 


and arts to yirious iHands, and to feveral countries 
the Unites of the Mediterranean. Carthage was 
one oSvtljg'f colonies; and we know that, as early 
as tha^iays of Herodotus, the part of Africa adjoining 
tCJmat city, and which formed its territory' to the weft- 
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Hiitoiy. ward, was inhabited by an agricultural people. As life 
Greeks derived the firft rudiments of their literature 
from the Phoenicians, there can be Ktie doubt of their 
having obtained their knowledge o- agriculture from the 
fame quarter. 

Agriml- Notwithftandingtheir conftant wars, the fituation of the 

Ci«kL thC Greeks appears upon the whole to have been favourable 
to agriculture. They were divided into a great variety 
of petty Hates, in which the territory was chiefly held by 
fmall proprietors who cultivated their own lands. The 
great population of the country, wailed as it fo frequent¬ 
ly was by inteftine wars, could only be fupported by con- 
fiderable ikill, or at leaft by great induftry in agriculture. 

Iieiiod was the firft known to us among the Greeks* 
who wrote on this interefting fubjcfl. According tS* 
die cuftom of the Oriental authors, he wrote in poetry, 
and embelliihed his poem with luxuriant defeription 
and fublimc imagery. He calls his poem Works and 
Days, becaufe agriculture requires the exafl obfervation 
of times and feafons. 

Xenophon, in his Oeconomics, has remarked, that 
agriculture is the nurfing mother of the arts. For, 
fays he, “ where agriculture fucceeds profperouily, 
there the arts dirivc; but where the earth neccflarily 
lies uncultivated, there the other arts are deftroyed.” 

Other eminent Greek writers upon agriculture were, 
Democritus of Abdera, Socraticus, Archytas Taren- 
tinus, Ariftotlc, and Theophraftus, from whom the art 
received confiderable improvements. .* 

Oftl«! Ro- r p} le ftate Q f agriculture among the anq'ent Romrtr 
merits a very particular degree of attentiorij^n ,/^ount 
of its influence upon the political deftiny of that^gu- 
lar people. Hiftories of Rome and of the Romans ’hire 

i ii; ‘ 
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ill the hands of all pcrfons, and their military achieve- Hifloiy. 
ment4 as wcll^as civil diffenfions, have been tranfmit- "" ' """ 
ied to us with' il.-’nute care and accuracy by various 
writers. It is unde» flood by few, however, that the 
Romans were only conquerors becaufe they were cul¬ 
tivators of the foil, and that their love of war arofe from 
their attachment to agriculture, and the independence 
and felicity which is enjoyed in that mode of life. 

At the period when the foundation of Rome was 
laid, Italy appears to have been divided, as in later 
times, into a great multitude of petty dates, deditute 
of any common bond of union. From the fimilarity of 
language, of inditutions, and of religion, as well as 
from vicinity of fituation, it appears certain that Italy 
i/uft have been peopled by colonies from Greece. 

Thefe colonies had arrived after the Greeks had made 


fome progrefs in civilization; becaufe we leant from 
hidory, that when Rome was founded, all the neigh¬ 
bouring dates were acquainted with agriculture, and 
no people that is entirely barbarous can poffefs this art. 
At the date of the foundation of Rome Italy was only 
partially fettled, like the United States of America, at the 
prefent day. Romulus appears to have acquired the 
property of a fmall didrift of a few miles over, upon 
which he refolved to edablifh a colony. With this 
view he invited fettlers, by gratuitous offers of fmall 
portions of land; and, as the country was under no com¬ 
mon government, he made his edate an afylum for run-, 
away (laves. [That he was no barbarian is evident from 


t_*a^opting pgulations founded upon the wifed max¬ 
ims of opfesaal policy. He granted to every individual 


whtyftiofe to fettle on his territory as much land as, 
when well cultivated, was accounted fuiScient to fup- 


port 
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Hiftnry. port a poor and frugal family (two jugcra). His ter- 
" * ritory was foon ftocked with fmall proprietors. The 1 
children of thefe perfons, though br«\f‘up in frugal and,- 
laborious habits, were unable to and fubfiftence upon 
die fmall properties belonging to their parents. The 
country being deftitute of commerce and manufactures, 
they had no other refource than that of emigrating in 
feardi of new lands. They had no money to purrhafe 
filch lands; but, uniting into a body under the chief of 
their community, they attacked the weakeft of the 
petty neighbouring Hates, and forced them to cede or 
make over to them feme part of their territory. Thus 
the dominions of the petty chieftain of the Roman ftate 
were increased, while his young men were provided for 
by the (bares which they received of the conquered __ 
lands, which were fairly and equally divided among 
them. 

The new families which were fettled in this way up¬ 
on fmall properties, fpeedily caft out another fwarm of 
hardy young men, trained up in frugality and the la¬ 
bours of agriculture, and therefore prepared to become 
mod excellent foldiers. The fame ncceflity which com¬ 
pelled their parents to invade their neighbours, obliged 
this new generation alfo to reft upon the iuccel's of their 
fworils, their whole hopes of obtaining lands, on which 
to make ufe of the ploughlhare. Thus war became nccef- 
farily the occupation of the Roman youth, that they 
might be enabled to pafs their old age in the cultivation 
of the foil. The territory of Rome became a nurfery 
of foldiers. Her armies were invincible?, becaufe,-^- 
individuals of which they were compofed, Vi'imf young 
men of a robuft conftitution, and frugal and lat&rious 
habits, urged on by want, and engaged in a conteft v for 

what 
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what*they accounted riches and independence, feldom Hiitor** 
encountered their equals in fortitude and coujage, and 
never failed to' ^rfevere in every ftruggle, till they 
Were either fuccefsfiu or exterminated. It is true; that 
no nation ever fuffered greater or more frequent de¬ 
feats than the Romans in war; and in the management 
of their campaigns and battles, they often committed the 
mod grofs military errors: but thefe were rendered of no 
importance to the general hiilory of the people, in con- 
fequence of their agricultural policy, which enabled 
them at all times to renew the M r ar by means of new 
fwarms of military adventurers, the fons of their pea¬ 
santry. Hence, alfo, they never loft a foot of territory 
that they once gained; becaufe the conquering army 
confiftcd of young men who had no intention of return¬ 
ing home, but who inftantly fettled upon the lands 
which they had fubdued. A Roman army was thus 
a colony of hufbandmen, who made war with the fame 
views, with which the original fettlers in North Ameri¬ 
ca made war upon the favages or native inhabitants of 
the country, that is, that they might feizc, and cultivate, 
and inhabit their lands. The Romans, indeed, were 
not fuperior in arts to their immediate neighbours; and 
hence, their conteft for dominion was long and arduous, 
and owed its ultimate fuccefs merely to die inftitutions o£ 

* Romulus the founder of the ftate, the fpirit of which, 

his 


The learned reader will cafily recollect authorities which illuftrate 
w ^ at *■; * ierc Hated. Ac primus agios quos hello Romulus 
ceperat, iffvfit virSim embus.' Cie. de RtfMica, lib. *. 

Qu anting 4lftinet ad antiques noftros ante helium Punirum pendehant 
hina ju^rra, quod a Romulo prinuun divifa dicebantur viritiiu. Varro 
’Re RuJIica, lib.i, cap. ro. 


Tandeot 
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Hiftory. his fucceflors, whether kings or confuls, appear *(witk* 
' the exception of Numa) to have well underRood, and , 
for fome ages to have corredly and zeSiouily carried in¬ 
to effe£h 

By degrees, indeed, the fundamental maxims, that is 
to fay, the agricultural maxims of Roman policy, were 
difregarded. Like other Rates, they at lull engaged in war 
not merely to provide for their fupcrnumerary youth, 
but from a love of national power and aggrandizement. 
They gave pay to their foldicrs, and kept them long in 
the fervice. They no longer divided among thefe hired 
troops the lands, or a large portion of the lands con¬ 
quered in war, but fet them up to fale, or left them to 
be held for a tribute, which was fpent in corrupting the 
populace of the capital. Still, however, the whole lyf- 
tory of Rome, from its earlieft to its lateft period, exhi¬ 
bits proofs that the labours of agriculture, even when 
unattended by riches, were held in higher cRimation 
than they have ever been by any other European nation. 
The religion of the Rate conne&ed itfelf in a peculiar 
manner with this art, and imprefled upon it a great de¬ 
gree of refpe&ability. The people were taught to be¬ 
lieve, that the f fupreme divinity was the firfl who in- 

Rru&ed 


Tandem pro multi, vix jugera bina dabantur 
Vulncribu,. Juvenal, Sat. 14. lib. 5. 

Mnltii legionibus contigit bcllum feliciter tranfigere, el ad gloriolam 
agriculture: requiem primo tyrocinii gradu perveniro, cum figuis et 
aquila et primij ordinibus«tribunis deducebautur. Hyuinus. 

t Ante Jovem nulli fubigebant arva coloni. Vine. . 

Diiquc Detequc omncs ftudium quibus arva tueri.l 
Qnique novas alitis nullo dc femine fruges, 

Quique fatis largum cmlo dcmittitis imbrera. Id. lib, 1, 


Fan . 
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4ru£t£d men in the art of agriculture; and a variety of Hiftory. 
inferior deities were reprefented as prefiding over the 
different fruits oY the earth, and the operations of na- 
tVre in bringing thefe fruits to maturity, to reward the 
toil of the huibandman. In all the feafons of the year, 
different feftivals were appointed, upon which the m> 
giftrates went in proceflion to the temples of the gods, 
and fometimes to the fields, to offer up prayers for the 
fafety of the crop, or of the cattle, and for fuccefs in 
every agricultural undertaking. 

The political inftitutions of the ftate were all calcu¬ 
lated in a fimilar manner to confer refpeflability upon 
the praftice of this art. In the early ages of the re¬ 
public, the individual foldiers of a vidorious army were 
each put in poffeifion of his portion of the conquered 
territory, with all the folemnity and parade of a military 
proceflion, thereby giving dignity to the labours of the 
huibandman, by affociaring them with the proud ideas 
of conqueft and dominion. Hence, the perfons engaged 
in any branch of art or manufacture, or in any commer¬ 
cial employment, were regarded as an inferior clafs, and 
as holding a far lower rank in focicty than the meaneit 
huibandman, or perfon engaged in the cultivation of the 
foil. One of the puniihments which the public cenfors 
or infpectors of morals, fometimes inflicted upon a dis¬ 
orderly citizen, confiiled of ftriking his name out of the 
lift of the inhabitants of the country, and of enrolling 
him among the city tribes. 

The 


Pan curaCbves oviumque magiftros, Vine. Ector. 

Ef ruber, hortorum decus ct tutela Priapus. Ovid. Fajt. lib. r. 
PopuJus Alcida gratiffima, vitis Iaccho. Virg. EcUg 7. 

Montium cuftos nemorumque virgo. Horat. Ode 16. Jib. 1. 
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The very high degree of refped in which agriAiltum 
J as held among the ancient Romans, explains what has 
often appeared a ftrangc circum/hnce in their liiltory, 
that after they had made corifiderable conquefts, du y 
fhould ftill have employed as confuls, dictators, and 
commanders of mighty armies, men aceuflomed to fup- 
port themfelvcs by holding the plough upon their own 
farms. In this there is nothing wonderful. Among the 
Romans, the hufbandmen were accounted the molt rc* 
fpedtable order of fociety. Their morals were the 
pureft, and the young men of this clafs formed the mi¬ 
litary llrength of the ftate. As it* modern Europe, a 
nobleman or gentleman with little private property, is 
often employed to conduct fleets and armies, on account 
of the refpedfability of his birth, talents, and education; 
the Romans in like manner difregarded private wealth 
in the choice of their leaders, but at the fame time fe¬ 
tched them from the moll refpeciable and warlike, that 
is, the agricultural clafs of their citizens. Examples of 
this fort of preferment, tended to preferve to a very late 
period a talte for agriculture and for frugal manners. 
Hence, the moft illuftrious fenators of die empire, in 
the intervals of public concerns, applied themfelves to 
this profeflion; and fuch was the funplicity of thofe 
ages, that they affumed no appearance of magnificence 
and fplcndour, or of majefty, but w hen they appeared in 
public. At their return from the toils of war, the tak¬ 
ing of cities, and fubduing of hoftile nations, their 
greateft generals were impatient till diey were again 
employed in the arts of cultivation. M m ..~ .. 

Regulus, when in Africa, requefted of the flmate to 
be recalled, left his farm might fufler, for want of pro¬ 
per cultivation, in his abfencei and the fenate wrote 
2 him 
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him for anfwer, that it ihould be taken care of at the Hiflory. 
publi^ expence, while he continued to lead their ar¬ 
mies. 

Cato the cenfor, ‘after having governed extenfive 
provinces, and fubdued many warlike nations, did not 
think it below his dignity to write a Treatife on Agri¬ 
culture. This work (as we are told by Servius) he 
dedicated to his own fon, it being the firft Latin trea¬ 
tife written on this important fubject; and it has been 
handed down to us in all its purity, in the manner that 
Cato wrote it. 

Varro compofed a treatife on the fame fubjeCi, and 
on a more regular plan. This w'ork is embelliflied 
with all the Greek and Latin erudition of that learned 
author, who died 28 years before the commencement 
of the Chriltian sera. Virgil, who lived about the fame 
time, has, in his Georgies, adorned this fubjeCt with 
the language of the Mufes, and finely illuftrated the 
precepts a id rules of hufbandry laid down by Hcfiod, 

Mago, and Varro. 

Columella, who flourifhed in the reign of the em¬ 
peror Claudius, wrote 12 books on hufbandry, replete 
with important inftruCtion. 

From this period to that of the reign of Conftantine 
Poganatus, hulbandry continued in a declining ftatej 
but that wife emperor caufed a large collection of the 
moil ufeful precepts relating to agriculture to be ex¬ 
tracted from the beft writers, and publifhed them un¬ 
der the title of Gcoprnics. It has been afierted, that he 
made this collection with his own hand; and the truth 
oi uiC.aflertion is not improbable, as it is well known, 
that after he had conquered the Saracens and the Ara¬ 
bians, he not only praCtifed and encouraged, but itudied 
Vol. I, B the 
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Hiftory. the arts of peace, fixing his principal attention on "agt?-* , 
* ' culture, as-their beft foundation. ,, 

After the death of Conftantine, houtever, the in- 
creafing attention of the people to commerce, and thfy 
ignorance and grofs fuperftition of the ages which fuc- 
ceeded, feem to have rendered agriculture an almoft ne¬ 
glected fcience. The irruptions of tl>e northern nai 
tions foon aboliihed any improved fyftcm. Thefe innua 
merable and enterprifing barbarians, who overran all 
Europe, were originally flrepherds or hunters, like the 
prefent Tartars and tire favages of America, They con¬ 
tented themfelves with poffelling, without labour or 
trouble, thofe vaft countries rendered deferts by their 
own ravages, cultivating only a very fmall fpot near 
tlieir habitations; and in this trilling hulbandry only 
the meaneft Haves were employed: fo that the art it- 
felf, which formerly was thought worthy of the ftudy 
of kings, was now looked upon as mean and ignoble; a. 
prejudice which is fcarcely effaced at prefent, or at leaft 
but very lately.—During this period, therefore, we find 
no veftiges of any thing tolerably written on the fub- 

jea. 

The earlieft efforts that were made in Europe to¬ 
wards the reftoration of agriculture, after die conqueft 
by the northern and eaftern fwarms of barbarians, ap¬ 
pear to have occurred in Italy, which, after all its mif- 
fortunes, Hill continued to take the lead of the weft- 
«m world, in whatever regarded the civilization of man¬ 
kind and the improvement of the ufefnl arts. But as 
the barbarians had introduced a pernicious notion, whicjj 
remained long falhionable in Europe, that labotfr ~was" 
difgraccful, and more efpecially that kind of labour which 
is employed in the cultivation of the foil, it was long 

before- 
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i befifre hiftorians began to take notice of agricultural im- Hiftwy. 
proie/nents, or of any other events than thofe petty wars 
which were*at that period continually taking place 
among the free cities and feudal chieftains. Pne cir- 
cumftancc, however, deferves attention, as it fufficiently 
marks the progrefs in agriculture that had been made 
by die Italians at a very early period} works of great 
expence and magnificence were formed in Lombardy 
during the middle ages, for die purpofe of irrigation or 
with a view to water the foil. 

As the irrigation of the Milanefe is perhaps the great- 
eft exertion of die kind that the world exhibits, and 
certainly was the firft that was undertaken in Europe, 
after the decline of the Roman empire, it undoubtedly 
merits every attention, and ought to be held up to the view 
of the people of Great Britain, as an objeft in many 
iuftances well deferving imitation. The water is there 
conveyed to every diftrift of the country, in extenfive 
and noble canals, from which the grafs lands belonging 
to private perions are periodically watered. All rivers 
or running ftreams are declared by law to belong to the 
fovereign, who fells the waters to fpcculators for the 
beneficial purpofe of irrigation. It is fometimes meafur- 
cd out by the length of time a certain quantity of water 
is allowed to run upon the lands, and fometimes a 
ftream of water proceeding through a tube or hole of a 
certain diameter from a canal, is fold or let at the high- 
eft price it will bring. The property of fuch ftreams 
of water derived from canals, is often held in perpetuity, 
and difpofed of by a feparate tenure from the land. 

The practice is found fo profitable both to the public 
and to private individuals, that the whole country, as 
far as poffible, is interfered with canals, formed for the 
B 2 purpofe 
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Wi ftxy. purpofc of conveying water to the lands. Every confide* 

"" v rable ipring that is found, becomes the origin of j^aew 
canal. He who difeovers a fpring, conducts it where 
he pleafes, paying a fixed compdhfation for cutting 
through the properties of others. “ As an example of 
the beneficial influence of this law, (fays Mr Arthur 
Young *) 1 was fliewn between Milan and Pavia a fpring, 
that was difeovered two miles from the lands of the dif- 
coverer, the properties of many perfons lying between 
him and the fpring. He firft bought the property of 
the perfon in whofe lands it was fituated, which was 
eafily done, as it was too low to be there of any ufe; 
then he conduced it by a trench at plcafuTe the two 
miles, paying the fixed price for cutting through his 
neighbours lands, and having gained it upon his own, 
prefently changed poor hungry arable gravel into a 
very fine watered meadow.” In the neighbourhood of 
the cities of Milan and of Lodi, the exertions in irriga¬ 
tion are the gveateft. Canals are not only numerous and 
uninterrupted, but are conduced with great {kill and 
expence. Along the public roads there is almoft every¬ 
where one canal on the fide of the road and fometimes 
two. Crofs ones are thrown over thefe on arches, and 
pafs in trunks of brick or (tone under the road. A 
very confiderable one, fays the above author, “ after 
pairing for feveral miles by the fide of the highway, 
finks under it, and alfo under two other canals carried 
in ftone troughs eight feet wide; and at the fame place 
under a fmaller that is conducted in wood. The va¬ 
riety 


* Travtb, vol. ii. 
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riety of dirc&ions in which the water is carried, jhe 
eafe with whkh it flows in contrary dire&ions, the 
obttades which are overcome, are objefts of admiration. 
The cxpence thus employed, in the 20 miles from Mi¬ 
lan to Lodi, is immenfe. There is but little rice, and 
fomo arable, which does not feem under the beft ma¬ 
nagement, but the grafs and clover rich and luxuriant j 
and there are foinc great herds of cows, to which all 
this country ought to be applied. I cannot but eileem 
the 20 miles, as affording one of the moft curious and 
valuable profpecls in the power of a fanner to view. 
We have fome undertakings in England that are meri-, 
torious; but they fmk to nothing in compaxifon with 
thefe great and truly noble works. It is one of the 
rides which I wilh thofe to take who think that every 
tiling is to be feen in England.” 

It is not cafy, amidft the darknefs of the middle ages, 
to difeover the precife period at which thefe interefting 
and valuable works were begun. In the year 1037, 
however, mention is made of the canal Yccchiabbia. 
In 1067, watered meadows were common, called fraio- 
raco by Landolfo. In 1077 there are notes of many 
dreams ufed. In 1138, the monks of Chiarevalle bought 
of Giavanni Villano fomc commons, woods, and mea¬ 
dows, for 81 livres, under the contract, (a parchment yet 
remaining) “ut monaftcrium poflit exVecchiabbiatraherc 
Icdluni ubi ipfum monafterium voluerit; ct fi fuerit opus, 
liceatfacere eidem monafterio foflata fuper teiram ipfius 
lohannis ab ima parte vice et ab alia .... &c. Poflit 
firm-are et habere clufam in prato ipfius Johannis, &c.” 
There is a fimilar contraft of the following year, and 
various others until the beginning of the 13th century; 
from which, and others, it appears that the Vecchiab'oia 
B 3 was 
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Hiftory. was the entire property of the monailery, and confirm¬ 
ed in 1276 by the diploma of the emperor,Frederi£K II. 
The merit of thefe monks appears tp have been great, 
for they gained fuch a reputation for their flciJl and in- 
duftry, that they had many applications for afliftance in 
direfting works fimilar to their own upon uncultivated 
lands; and the imperial chancellor Rinaldo, in the time 
of the emperor Frederick I. being appointed archbifhop 
of Cologne, found the pofleflions of his fee in fuch a de¬ 
plorable ftate, that he applied for, and received the fame 
afliftance, as reported by Ccfarior Eifterbacenfe. Their 
greateft exertions were in irrigation, which was fo 
well known, that they fold their fuperfluous water, trans¬ 
ferring the ufe and property of fome by the hour, day, 
and week. In two centuries they came to be poffefl'ed 
of 60,000 pertiche, moftly watered. There is reafon to 
believe that the practice in the 13th century did not 
materially differ from the prefent modes; becaufe in the 
papers of the archives of the abbey, of that period, men¬ 
tion is made of chiufe or fluices, incnjlri or water-gates 
that are moved perpendicularly, hochilli or openings in the 
.banks to diftributc the water, foratoi or fcaricatori, dis¬ 
charges for carrying off fuperfluous water, and other 
works to diftribute the water and regulate the irrigation. 
In 1164, the emperor Frederick gave various rights in 
certain rivers to the people of Pavia, for the purpofes of 
irrigation. In 1177, the people of Milan enlarged and 
continued the Navillio Grande, from Abhiate Graflo to 
Milan, being 14 miles ; it was brought from the Tefino 
near the Lago Maggiore to Abbiatc Graffo, 20 miles, by 
the people of Pavia, long before the date of any records 
now known to remain. In 1271, it was made navi¬ 
gable., 
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gable. It is 32 Italian miles long, and 25 breccia wide, Hift nry. _ 
or 4$"fiuglijh >i feet, ' 

In 1220 was executed the fecond great work or canal 
of this kind, which conveys the waters of the' Adda 
from Caflano to Marignanp, where it waters much of 
the country around Lodi. In 1305, the canal of Trevig- 
lio was made, which takes the waters from the Brembo, 
and carries them for feveral miles, about 2 5; feet wide, and 
about three deep; it irrigates the territory of Treviglio 
and the Chiara d’Adda; and within four or five miles 
there are five canals, taken from the Adda and the 
Brembo, all of great antiquity. In 1460, the canal de 
Martefano was begun under Duke Francis Sforza I.; 
it was 24 miles long, and 18 breccia (35 Englifh 
feet) wide; fince lengthened feven or eight miles more. 

It takes the waters of the Adda, a little before Trczzo, 
by means of a powerful wear (chiufe) founded upon 
the living rock: it is then fupported for five miles by a 
lolid wall of ftone 40 breccia (80 feet) above the bot¬ 
tom of the Adda, and parallel with it. At Gorgonfola, 
it paffes over the torrent Molgora by a bridge of three 
ftone arches. At Carfenfago it is crofted by the river 
Lambro, which enters and quits the canal with ail its 
floods. And in order to prevent the furplus of water 
which this circumftance occafions, from breaking the 
banks of the canal, or overflowing them, there are 19 
fcaricatari in the canal, above, below, and facing the 
jundlion, which are fo calculated that they have not 
only powers fuilicient to take oft the waters of that 
river, but alfo half of thofe of the canal itfelf. Thefe 
fcaricatori are canals which take the water when fluice- 
gates are opened for that purpofe, and convey it at va¬ 
rious diftanccs to the Lambro again, the fall in its 
B 4 $ourfe 
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courfe being confiderable enough to free the canal front 
all fuperfluity o£ water. The chief of &efc twhafs are 
fo contrived as to be completely emptied once a-year, 
for cleaning and repairing whatever accidents may 
have happened to any of the works. Thefe faCts 
{how how well that important branch of agriculture, 
which confifls of irrigation, and which is only of Te- 
cent introduction among ourfelves, was underftood 
in Italy, and how admirably it was praCtifed when 
the countries on this fide of die Alps were altogether 
barbarous. 

On the general fubjeCt of agriculture at large, how¬ 
ever, few Italian writers appeared till towards the end 
of the 15th century. In 1478 Crefcenzio publifhed an 
excellent performance on the fubjeCt at Florence. This 
roufed the (lumbering attention of his countrymen, fi> 
vcral of whom foon followed his example. Among 
thefe, Tatti, Steffano Auguftino Gallo, Sanfovino, 
Lauro, and Tarello, deferve particular notice. 

At what time agriculture was introduced into Bri¬ 
tain, is uncertain. When Julius Caefar firft invaded this 
ifland, it was not wholly unknown. That conqueror 
Was of opinion, diat agriculture was firft introduced by 
fome of thofe colonies from Gaul which had fettled in 
the fouthern parts of Britain, about 100 years before 
the Roman invafion*. 

It is not to be expeClcd that we can now be acquaint¬ 
ed with many of the practices of thefe ancient huf- 
bandmen. It appears, however, that they were not 
unacquainted widr the ufe of manures, particularly 

mail. 


* Ca;far it Sell, Call, lib. v. c. 11. 
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«iar^ This we have on the authority of Pliny f, who Hiftwy. 
tells uSjsthatjt was peculiar to the people of Gaul and ' ' 

of Britain; that its effe&s continued 80 yearn} and 
that no man was ever known to marl his field twice, 

&c.—It is highly probable, too, that lime was at this 
time alfo ufed as a manure in Britain, it being certainly 
made ufe of in Gaul for this purpufe at the time of 
Julius Cxfar’s invafion. 

The eftablifliment of the Romans in Britain produ¬ 
ced great improvements in agriculture, infomuch that 
prodigious quantities of corn were annually exported 
from die ifland; but when the Roman power began to 
decline, this, like all the other arts, declined alfo, and 
was almoft totally deftroyed by the departure of that 
people. The unhappy Britons were now expofed to 
frequent incurfions of the Scots and Pi&s, who deftroy¬ 
ed the fruits of their labours, and interrupted them in 
the exercife of their art. After the arrival of the Sax¬ 
ons in the year 449, they were involved in fuch long 
wars, and underwent fo many calamities, that the huf- 
bandmcn gradually loft much of their (kill, and were at 
laft driven from thofe parts of their country which were 
molt proper for cultivation. 

After the Britons retired into Wales, though it ap¬ 
pears from the laws made relative to this art, diat agri¬ 
culture was thought worthy of the attention of the le- 
giilature, yet their inftruments appear to have been very 
unartful. It was ena£led that no man ihould undertake 
to guide a plough who could not make one and that 
the driver Ihould make the ropes of twilled willows, 

with 
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n ffory. our money: a very trifling price, even in compqrifoa 
with that of other commodities at the fame titEWT - for, by- 
comparing other accounts, it appears, that four Iheep 
were tlien equal in value to an acre of the belt land,- 
and one horfe of the fame value with three acres. The 
frequent and deplorable famines which afflicted England 
about this time, arc further inltances of tire wretched 
ft ate of agriculture. In 1043, a quarter of wheat fold 
for 60 Saxon pennies (15 of our fhiilings), at that time 
equal in value to feven or eight pounds of our money 
now. 

The invafion of the Normans, in 1066, contributed 
very much to the improvement of agriculture; for, by 
that event, many thoufands of hufbandmen from Flan¬ 
ders, France* and Normandy, fettled in Britain, ob¬ 
tained eflates or fatms, and cultivated them after the 
manner of their country. Tire implements of hufban- 
dry, ufed at this time, were of the fame kind with thoft- 
employed at prefent j but fomc of them were lets per¬ 
fect in their conftruCtion. The plough, for example, 
hud but one flilt or handle, which the. ploughman 
guided with one hand, having in his other hand an in— 
ftrurnent which ferved both for cleaning and mending 
tbe plough, as well as for breaking the clods. The 
Norman plough had two wheels; and in the light foil 
of Normandy was commonly drawn by one or two 
oxen; but, in England, a greater number was often 
neceflary. In Wales, tbe perfon who conducted the 
oxen in the plough walked backwards. Their carts, 
harrows, feythes, fickles, and flails, from the figure^ 
of them ftill remaining, appear to have been nearly of 
the fame conftruCtion with thofe that are now ufed. In 
Wales, they did not ufe a fickle for reaping their corns, 

but 



INTSODUCTION. 


a? 


tmt arr inflniment like the blade of a knife, with a TTifcny. ^ 
woo<I<Sn handle at each end.—Their chief manure, next 
to dung, ieem? ftill to have been marl. Summer fal¬ 
lowing of lands defigned for wheat, and ploughing 
diem feveral times, appear to have been frequent prac¬ 
tices of the Englifh farmers in this period. 

We are, after all, very much in the dark with reTpecl 
to the ftatc and progrels of agriculture in Great Bri¬ 
tain previous to the fourteenth century. That it was 
pretty generally pratliied, efpecially in the eaftern, 
fouth, and midland parts of Eugland, is certain; but 
of the mode, and the fucccfs, we are left almoft totally 
ignorant In the latter end of the fifteenth cennny, 
however, it feems to have been cultivated as a fcience, 
and received very great improvement. 

At tills time Fitzlierbert, judge of the common- 
pleas, (hone forth with diftinguiflied eminence in 
rhe practical parts of huJhandry. He appears to have 
been the fir ft Englifliman who ftudied the nature 
of foils and the lues of vegetation with philofophi- 
t:>! iu'enton. On thefe he formed a theory confirmed 
bj expel intents ; «nd rendered the ftudy pleafing as well 
as profitable, by realizing the principles of the ancients, 
to die honour and advantage of his country. Accord¬ 
ingly, lie publiflied two treatifes on diis fubjeft: the 
firft, intituled The Book of Hii/bandry, appeared in i ^34 j 
and die fecond, called The Book of Surveying and Im¬ 
provements , in 1539. Thefe books, being written at 
a time when philofophy and fcicnce were but juft emer¬ 
ging from that gloom in which they had long been bu¬ 
ried, were doubtlefs replete widi many errors; but they 
contained the rudiments of true knowledge, and revived 
the ftudy and love of an art, the advantages of which 
2 were 
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Hiftorr. were obvious to men of the lead reflection. We there* 
» fore find that Fitzherbert’s books on agricultu* foon 
raifed a fpirit of emulation in his cdflfflrymen; and 
many treatifes of the fame kind fucceffively appeared* 
which time has however deprived us of, or at lead they 
are become fo very fcarce as only to be found in the 
libraries of the curious. 

In England, during the civil wars, though die ope¬ 
rations and improvements in liufbandry fuffered fome 
temporary checks, there flourilhed feveral excellent 
writers on the fubjeCt, and the art itfelf received corn- 
fiderable encouragement. Sir Hugh Platt was one of 
the molt ingenious hulbandmcn of die age in which he 
lived i yet fo great was his modefty, that all his works, 
except his Paradife of Flora, feem to be podhumous. 
He held a correfpondence with mod of die lovers and 
patrons of agriculture and gardening in England ; and 
fuch was the judice and modedy of his temper, that he 
always named the audior of every difeovery communi¬ 
cated to him. Perhaps no man in any age difeovered, 
or at lead brought into ufe, fo many new kinds of ma¬ 
nure. This will be evident to thofe who read his ac¬ 
count of the compod and covered dunghills, and his 
judicious obfervadons on the fertilizing qualities lodged 
in fait, dreet dirt, and the fullage of dreets in great 
cities, clay, fullers earth, mooriili earths, dunghills 
made in layers, fern, hair, calcination of all vegetables, 
malt dud, willow tree earth, foapers alhes, urine, marl, 
and broken potfherds. 

Gabriel Plattes may be faid to have been an origi¬ 
nal genius in hulbandry. He began his obfervations 
at an earlier period, in the reign of Queen Elizabeth, 
and continued them down to the Commonwealth. But 

uotwithdanding 
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Jbiwithftanding the great merit of this writer, and the Haw* 
eflen&iMervice he had rendered his country by his' ' 

writings, u/e public ungratefully fuffered him to ftarve 
^and perifh in the llreets of London •, nor had he a,ihirt 
on his back when he died. 


• Among thefe we may mention the writings of Cap* 
tain Walter Blyth, on account of the very complete 
manner in which he appears to have underftood the 
fubjeCt of irrigation or watering lands. In his prin¬ 
cipal work, called the Englijb Improver improved , publish¬ 
ed in 1652, he gives directions for the practice of this 
branch of the art which mark great intelligence and 
obfervation, and would do no diferedit to the experi¬ 
ence of our own age. 

Samuel Hartlib, a celebrated writer on agriculture 
in the 17 th century, wras highly efteemed and beloved 
by Milton, and other great men of his time. In the 
preface to his work entitled his Legacy, he laments 
that no public director of hufbandry was eftablifhed in 
England by authority; and that we had not adopted 
the Flemiih method of letting farms upon improve¬ 
ment. This remark of Hartlib’s procured him a pen- 
Eon of tool, a-year from Cromwell •, and the writer af¬ 
terwards, the better to fulfil the intention of his bene¬ 
factor, procured Dr Beatti’s excellent annotation on the 
Legacy, with other valuable papers from his numerous 
correfpondents. 

The time in which Hartlib flourifhed feems to have 


been an era when the Englilh hufbandry rofe to great 
perfection, compared with that of former ages; for the 
preceding wars had impoverifhed the country gentle¬ 
men, and of courfe made them induftrious. They 
fpund the cultivation of their own lands to be the moil 

profitably 
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Kiltorjr. profitable ftadon they could fill. Blit this wile tit lit 
’ was not of long continuance. At the Refloration^they 
generally became infe&ed with that irtWftCation and 
love of pleafure which fucceeded. All their induftryr 
and knowledge were exchanged for idlenefs and diflipa- 
tion; and hufbandry dcfcended almoft entirely into the 
hands of common farmers. 

Evelyn was the firft writer who infpired his country¬ 
men with a defire of reviving the ftudy of agriculture \ 
and he was followed by the celebrated Jethro Tull. The 
former, by his admirable treatifes on earth and on 
planting, and the latter, by contending for the fuperior 
advantages of the drill hufbandry, excited numbers to 
bring their theory to the teft of fair experiment. 

Many valuable and capital improvements have fincc 
that period been made in Engliih hufbandry: and thefe 
great men have been fucceeded by a variety of writers, 
who have performed the mod eflential fcrvice to their 
Countrymen, by enlightening their minds, and exciting 
them to emulation in this important art. 

About the middle of the laft century, Ireland began 
to make a confiderable figure in the art of hufbandry. 
It muft indeed be confefl'ed, that the Irifh had very 
ftrong prejudices in favour of a wretched method of 
agriculture, till Blyth opened their eyes by his excel¬ 
lent writings. Since that time, a fpirit of improvement 
has more or lefs been promoted, and in many iuftances 
carried on with great zeal, by die nobility, clergy, and 
gentry of that kingdom. In pfoof of diis, it will be 
fufficient to obferve, that the Tranfa&ions of the Dub¬ 
lin Society for encouraging Hufbandry are now quoted 
by all foreigners in their memoirs relating to diat fub- 
je£t. And the obfervations of diat difeeming and ju¬ 
dicious 
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dfcjpus writer, Arthur Young, Efq. in his Tour through Hiftory. 
that Kisfdom, fhew, that in many refpe&s improve- * 
ments there have of late years made a progrefs nearly 
,«as rapid as in England. 

About the year 1.600, France made fome confidcr- 
able efforts to revive the art of hufbandry, as appears 
from fevcral large works, particularly Les Moyetts dc 
devenir Riche; and the Cofmopolite, by Bernard dc 
Paliffy, a poor porter, who feems to have been placed 
by fortune in a ftation for which nature never intend¬ 
ed him; Le Theatre tf Agriculture , by Deferres •, and 
■L'Agriculture et Maifon Rti/lique, by Meffrs Etienne, 
Liebault, &c. 

Nearly in the fame period, the fkilful pra&ice 
of hufbandry became more prevalent among die Fle¬ 
mings, than the publifhing of books on the fub- 
je£L Their intention feemed to be that of carrying on 
a private lucrative employment, without inftru&ing 
their neighbours. Whoever therefore became defirous 
of copying their method of agriculture, was obliged to 
vifit that country, and make his own remarks on their 
practice. 

The principal idea they had of hufbandry was, by 
keeping the lands clean and in fine tilth, to make a farm 
refemble a garden as nearly as pofhble. 

Such an excellent principle, at firft fetting out, led 
them of courfc to undertake the culture of fmall farms 
only, which they kept free from weeds, continually 
turning the ground, and manuring it plentifully and 
jiidicioufly. When they had by this method brought 
the foil to a proper degree of cleaniinefs, health, and 
fweetnefs, they chiefly cultivated the more delicate 
gvaffes, as the fureft means of obtaining a certain pro- 

Vol. I. C fit 
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Hiftory. fit upon a fmall eftate, without the expence of ker~£ 
ing many draught horfes and fervants. A fejv ^fears 
experience was fufticicnt to convince them, that ten 
acres of the beft vegetables for feeding cattle, properly, 
cultivated, would maintain a larger ftock of grazing 
animals than forty acres of common farm grafs on land 
badly cultivated. They alfo found, that the beft vege¬ 
tables for this purpofe were lucerne, faintfoin, trefoil of 
moft kinds, field-turnips, See. 

The grand political fccret of their hufbandry, there¬ 
fore confifted in letting farms on improvement. They 
are faid alfo to have difeovered nine forts of manure ; 
but what they all were, we are not particularly in¬ 
formed. We find, however, that marl was one of 
them 5 the ufe and virtues of which appear alfo to have 
been well known in this kingdom two hundred years 
ago, although it was afterwards much negleflcd. They 
were the firft people among the modems who plough¬ 
ed in green crops for the fake of fertilizing the foil; 
and who confined their fheep at night in large iheds 
built on purpofe, the floors of which were covered with 
find or virgin earth, &c. which the fliepherd carted 
away each morning to the compoft dunghill. 

After the peace of Aix-la-Chapclic, moft of the na¬ 
tions of Europe, by a fort of tacit confent, applied 
themfelves to the ftudy of agriculture, and continued to 
do fo, more or lefs, amidft the univerfal confufion that 
fucceeded. 

The French found, by repeated experience, that 
they could never maintain a long war, or procure a to¬ 
lerable peace,, unlefs they could raife com enough to 
fupport themfelves in fuch manner as not to be obliged 
to fubmit to harlh terms on the one hand, or to peri,fii 

by- 
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^famine on the other. This occafioned the king to Hiftory. 
give public encouragement to agriculture, arid even to' 
be prefent at the making of feveral experiments. The 
great, and the rich of various ranks and ftations/follow¬ 
ed his example; and even the ladies were candidates 
for a fliare of fame in this public-fpirited and com¬ 
mendable undertaking. 

During the hurry and diftreffes of France in the war 
of 1756, coniidcrable attention was paid to agriculture. 

Prize queftions were annually propofed in their rural 
academies, particularly thofe of Lyons and Bourdeaux; 
and many judicious obfervations were made by the So¬ 
ciety for improving agriculture in Britanny. 

After the conclufion of that war in 1763, matters 
were carried on there with great vigouT. The uni- 
verfity of Amiens made various propofals for the ad¬ 
vancement of hulbandry 5 and the marquis dc Tourbilly 
(a writer who proceeded chiefly on experience) had 
die principal dire&ion of a georgical or agricultural 
fociety eftabliilied at Tours. 

The fociety at Rouen, which made a coniidcrable figure 
at the fame period, alfo deferves notice. In confequence 
of encouragement from the government, there foon ex- 
ilted about fifteen focietics in France, eflablilhed by royal 
approbation, for the promoting of agriculture ; and thefe 
had twenty co-operating focieties belonging to them. 

After all, however, the hiftory of the kingdom of 
France affords a ftriking example how little can be 
done towards the improvement of agriculture, by the 
.mere efforts of government, or of fpeculative men, in 
publilhing books or oftering premiums for treatifes upon 
the fubjccl. The agriculture of the country at large, 
notwithftanding all that was done in this way, ftill 
C 2 continued 



36 INTRODOCTIOrf. 

, Hiftory. continued in a very deplorable ftate. In the years 17?;, 
1788, and 1789, when Mr Young made his.agricul¬ 
tural tour upon the continent, it was fuppofed that 
nearly feven-eigliths of the lands in France were held by 
metayers , that is, by the tenure whichinScotland anciently 
received the appellation of feel-bow, and which to this 
day is not unknown in the Highland diftricts. By this 
tenure the landlord or proprietor ftocked the farm with 
feed corn, cattle, and implements of hulbandry, while 
the tenant afforded nothing more than his labour. The 
produce was divided between the two parties in fitch 
proportion as they could agree upon. “ This tenure,” 
fays Mr Young, “pervades almoft every part of So- 
logne, Berry, La Marche, Limofin, Anjou, Bourgogne, 
Bourbonnois, Nivernois, Auvergne, &c. and is found 
in Bretagne, Maine, Provence, and all the fouthem 
counties, 8tc. In Champagne there are many at tier 
franc, which is the third of the produce, but in gene¬ 
ra it is half. The landlord commonly finds half the 
cattle and half the feed •, and the metayer labour, im¬ 
plements, and taxes : but in fome di drifts the landlord 
bears a fltare of thefe. In Berry fome are at half, fome 
one-third, fome one-fourth produce. In Rouflillon the 
landlord pays half the taxes; and in Guicnne, from 
Auch to Fleuran, many landlords pay all. Near A- 
guillon on the Garonne, the metayers fumifli half the 
cattle. Near Falaife in Normandy I found metayers, 
where they Ihould lealt of all be looked for, on the farms 
which gentlemen keep in their own hands ; the confe- 
quence there is that every gentleman’s farm mull be 
precifely the worft cultivated of all the neighbourhood. 
This difgraecful circumftance needs no comment. At 
Nangis, in the Ifle of France, I met with an agreement 

fot 
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the landlord to fumifh live~ftock, implements, har- 
nefs, and taxes; the metayer found labour and his 
own capitation tax; the landlord repaired the houfes 
and gates, the metayer the windows; the landlord 
provided feed the fir ft year, the metayer the lafl; in 
the intervening years they fupply half and half—Pro¬ 
duce fold for money divided. Butter and cheefe ufed 
in the metayer’s family, to any amount, compounded for 
at 5s. a cow. In the Bourbonnois the landlord finds 
ail forts of live-ftock; yet the metayer fells, changes, 
and buys at his will, the fteward keeping an account of 
thefe mutations; for the landlord has half the produ£l 
of falcs, and pays half the purchafes. The tenant 
carts the landlord’s half of the com to the barn of the 
chateau, and comes again to take the ftrnw. The con- 
fequences of this abfurd fyftem are ftriking ; land, which 
in England would let at 10s. pays about 2s. 6d. for both 
land and live-ftock-” 

“ The tenants,” adds this excellent and accurate obfer- 
“ ver, are found in the lowed ftate of poverty, and Ionic 
of them in mifery. At Vatan in Berryl was allured that 
the metayers almoft every year borrowed their bread of 
the landlord before the harveft came round, yet hardly 
worth borrowing, for it was made of rye and barley 
mixed. I tafted enough of it to pity die poor people; 
but no common perfon there eats wheaten breath With 
all this mifery among the farmers the landlord’s fitua- 
tion may be ellimated by die rents he receives. At Sal- 
bris in Sologne, for a flieep-walk that feeds 700 Iheep, 
and 200 Englifh acres of other land, paid the landlord 
for liis half about 33I. fterling: the whole rent for land 
and ftock too did not, therefore, amount to is. per head 
vn the Iheep ! In Limofin the metavers are confider- 

C 3 ed. 
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Hiftoiy. ed as little better than menial fervants, removeable,.ut' 
pleafure, and obliged to conform in all t hing s to the 
will of the landlords. It is commonly computed, that 
half the tenantry are deeply in debt to the proprietor, 
fb that he is often obliged to turn them off, with the 
lofs of thefe debts, in order to fave his land from run¬ 
ning wade.” The hard plea of neceflity, continues the 
fame author, can alone be urged in favour of this mode 
of cultivating land; “ the poverty of the farmers being 
fo great, that the landlord muft (lock the farm, or it 
could not be flocked at all. This is a mnfl cruel burden 
to a proprietor, who is thus obliged to run much of 
the hazard of fanning, in the mod dangerous of all 
methods, that of truiling his property abfolutely in the 
hands of people who are generally ignorant, many care- 
lefs, and fome undoubtedly wicked. Among fume gen¬ 
tlemen I perfonally knew, I was acquainted with one 
at Bagnere de Luchon, who was obliged to fell his 
ellate, becaufe he was unable to reftock it} the fheep 
having all died of epidemical diftempers, proceeding 
doubtlefs from the execrable methods of the metayers, 
cramming them into (tables, as hot as ftoves or reeking 
dunghills; and then, in the common cuftom of the king¬ 
dom, fhutting every hole and crack that could let in 
air. In this mod miferable of all modes of letting 
land, after running the hazard of fuch Ioffes, fatal in 
many inftanccs, the defrauded landlord receives a con¬ 
temptible rent—the farmer is in the lowed date of 
poverty—the land is miferably cultivated, and the na¬ 
tion fuders as feverely as the parties themfelves.” 

The great evil which prevented the tenantry of 
France from attaining to that refpe£lable and eafy fitu- 
ation which they have reached in Great Britain, and 

which 
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^S j\ich the publication of books, and the efforts of agri- Hiftory. 
cultural focictics could not remove, was the improper v 
principles upon which their revenue laws have at all 
times been conduced. Heavy taxes were impofed up¬ 
on the farmers, from which the nobles and the clergy 
were exempt. Thefe taxes were impofed arbitrarily 
upon individuals, according to the eftimate formed 
of their wealth by the intendant of the province and 
his delegates; the refult of which was, that although 
tlte fovereign received only a moderate revenue into his 
exchequer, the cultivators of the foil were opprcfied, in 
confequence of the partiality with which the taxes 
were impofed, according to the favour or diflike of the 
inferior officers of the revenue. Hence die farmers, 
even when not really poor, pretended to be fo, to cfcape 
die arbitrary rife of a tax which was profefledly impofed 
in proportion to dieir power of bearing it: They chofe 
therefore to have poor catdc;, poor implements of hus¬ 
bandry, and poor dunghills, even when they could have 
done otherwife. The refult of the whole was, that 
the hufbandry of by far the greater part of France never 
rpfe above a very low Hate. They have in general no 
better mode of ameliorating the foil than merely by the 
ufe of a fallow year after every two white crops, the 
confequence of which is, diat notwithllanding their 
fine climate, and dieir fertile foil, die produce of die 
Britifh iflands on a given extent of arable territory, is 
incomparably fuperior to that of France; a circumttanee 
which perhaps affords fome explanation of die political 
equality which has long exifted between the two coun¬ 
tries, notwithllanding the magnitude of France and die 
natural advantages of its territory. As it is an import- 
> ant fatl in the hiftory of agriculture, that, of two rival 

C 4 nations^ 
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_ Hiftory. nations, lituated in the clofe vicinity of each other, ^0 
one fhould have poffeflcd this art in a very high degree 
of perfeftion, while in the other it fhould have remain¬ 
ed in fuch a ftate of inferiority as could not fail to 
produce much weaknefs in every national effort; we 
fhall here flate the comparifon made by Mr Young 
between the rcfult of French and Englifh agriculture, 
in the production even of wheat, which is the French 
favourite crop. 

“ In order, (fays this author), the better to under- 
ftand how the great difference of product between the 
French and Englifh crops, may affeft the agriculture 
of the two kingdoms, it will be proper to obferve that 
the farmer in England will reap as much from his 
courfe of crops, in which wheat and rye occur but fel- 
dom, as the Frenchman can from his in which they re¬ 
turn often. 


An English Course. A French Course. 



Buflicls 

Bufliels 


per acre. 

per acre. 

i. Turnips, 


1. Fallow, 

2. Barley, 


2. Wheat, 18 

3. Clover, 


3. Barley or oats. 

4. Wheat, 

25 

4. Fallow, 

5. Turnips, 


5. Wheat, 18 

6 . Barley, 


6. Barley or oats, 

7. Clover, 


7. Fallow, 

8. Wheat, 

25 

8. Wheat, 18 

9. Tares or beans. 


9. Barley or oats. 

10 . Wheat, 

25 

10. Fallow, 

It. Turnips, 


ix. Wheat, 18 
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M The Englilhman in eleven years gets three buihcls Hiftory. 
more of wheat tlian the Frenchman. He gets three ' * 

crops of barley, tares, or beans, which produce nearly 
swice as many bufhels per acre as what the three French 
crops of fpring corn produce. And he farther gets at 
the fame time three crops of turnips and two of clover, 
the turnips worth 40s. the acre, and the clover 60s. 
that is, 12I. for both. What an enormous fuperiority! 
more wheat; almoft double of the fpring com; and 
above 20s. per acre per annum in turnips and clover. 

But farther; the Englifliman’s land, by means of the 
manure arifing from the confumption of the tur¬ 
nips and clover is in a conftant ftate of improve¬ 
ment, while the Frenchman’s farm is ftationary. Throw 
the whole into a cafh account, and it will iland 
thus 


EnCLTSI! SYSTEM. FRENCH SYSTEM. 

Wheat 75 bufhels at 5s. L.iS 15 o Wheat 72 bufhels at 
Spring corn 3 crops at 5-. L.iS o o 

52s. 1)6 bufhels at Spring corn 3 crops 

as. 6d. 1 a o o at to buflielf, 60 

Clover two crops 600 bufhels at as. fid. 710 0 



Per acre per annum, 3 6 10 Per acre per annum, a 6 4 

“ In allowing the French fyflem to produce 20 
bufhels of fpring com, while I aflign 32 only to the 
Englifli, I am confident that I favour the former con- 
fiderably; for I believe the Englifli produce is the 
double of that of France; but dating it as above, here 
are the proportions of 3 6 on an improving farm, to 25 
on ft ftationary one; that is to fay, a country contain- 

in§ 
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Mi fo ur lug 82,000,000 acres produces as much as anotuer 
whnfe area contains 119,000,000, which, are in the 
feme ratio as 36 and 25." 

The effedt of the French revolution upon the 
toon of the petfons immediately engaged in agriculture, 
was. not a little lingular. While the higheft orders of 
Society were driven into exile, or exilled in terror, and 
while die inhabitants of the cities fuftained the gveateft 
hardlhips from the annihilation of all commerce, this 
terrible temped pad in a manner comparatively light 
and Ftarmlefs over the heads of tire ohfeure and feat¬ 
ured cultivators of the foiL In many quarters of the 
country their condition was even greatly and rapidly 
ameliorated. By the confifcation of die church lands, 
and of the edates of the emigrant nobles, die govern¬ 
ment for the time came to hold the property of a great 
part of the country. This government had too- much 
hufinefs upon hand, to be able to levy correcliv the rente 
•f the property that had fallen into its poRcllion; and 
for fame time it had no occafion to do fo, in confe- 
quence of the Cupport which it derived from the iffae of 
an immenfe paper currency. As this paper was a legal 
tender of payment in all trail factions, and for ail debts,, 
thole farmers who held their lands hr payment of a 
money rent, took, care to pay th^ir landlords with paper, 
which they foon obtained at a ’heap rate, while they 
thetnfelves contrived to difpofe of the produce of their 
farms for cafh. Hence, a landlord, after the affignats. 
had funk in value, was often under the neceffity of difpof. 
tugof a part of his moveables to purchafe from his own 
farmers a part of the grain which grew upon his own 
lands. In this way, by one means or other, a great pro¬ 
portion of the farmers in France found means during 

fome 
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foirti years to avoid paying any rent whatever, and thus Hiftnty. ^ 
great numbers of them rofe to fuddcn opulence, amidft 
the general calamities of their country. Many perfons 
a! fa perceiving the fecurity of a country life, irfvefted 
whatever money they had been able to fave from the 
wrecks of other employments in agriculture, and be¬ 
came farmers or i'mall proprietors. We have hitherto 
had too little connexion with that country to be able 
to afeertain with accuracy, the efFc£t of fuch a change 
of circumftances upon the practice of agriculture. It 
is underftood, however, upon the whole, from infpe&ing 
the face of the country, that the agriculture of France is 
not concluded upon more enlightened principles than 
formerly: the general appearance of the foil ftill exhi¬ 
bits only white crops or fallow; the cattle are few j 
little manure therefore is prepared. Hence, the crop 
, produced is always greatly inferior to what the land 
by more Ikili'ul arrangements might be made to bear. 

Of the hiftory of the agriculture of the reft of the con¬ 
tinent of Europe w'o have little information, though fome 
valuable practices made ufe of in particular fituations 
will be afterwards noticed under their proper heads, 
in Germany, after the ruinous war of 30 years was 
brought to a termination by the treaty of Munftcr or 
Weftphalia in 1648, agriculture was gradually diffufed 
and improved in that vaft country. In the Proteftant 
ilates, at leaft, the art appears to be much better under- 
ftcod than in France. For many years it has been pub¬ 
licly taught in various univerfities, and during the l ift 
half of the late century great attention was paid to its 
improvement by many princes of die Empire. In 
Ruflia, vigorous exertions have repeatedly been made by 
, the'government to introduce, as far as poffible into that 
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Hiftorf. the taoft approved fyftcms of hufbandrv, wJficf» 

have been eftabliJhed in other parts of Europe. The 
late emprefs font feveral gentlemen into Britain and 
other countries to ftudy agriculture, and gave it alltjje 
encouragement in her own dominions which the fiature 
of her government, and the enflaved and barbarous ftate 
of the lower claffes of her people, would permit. Even 
Italy, during the fame period, was not inadive. The 
Neapolitans condefcended to recur to the fir ft rudiments 
of revived hulbandry, and began to ftudy anew the agri¬ 
cultural fyftem of Crefcenzio, firft publilhed in 1478, 
In Bergamo the fame plan was purfued, and a new edi¬ 
tion was given of the Recordo d’ Agriculture de Tarelio, 
firft publilhed in 1577. Hie patriotic fociety of Milan 
exhibited fpecimens of ability, and enlightened inform 
mation upon this important fubjed, which entitle it to 
a refpedable place among the literary aflociations of 
Europe. Hie duchy of Tufcany, efpecially under 
the late Archduke Leopold, afterwards emperor of Ger¬ 
many, imbibed the fame fpirit of improvement. A pri¬ 
vate gentleman there, upwards of 40 years ago, left his 
whole fortune to endow an academy of Agriculture. 
The firft ecclefiaftic in the duchy was prefident of this 
fociety, and many of the chief nobility were members. 
But the events of the late war, by which Italy from the 
Alps to the gulf of Tarentum fufFered fo much, rnuft 
undoubtedly for a time have injured the progrefs of 
agriculture, as well as of every other valuable art. 

In the year 1759, a few ingenious and public-fpirited 
men at Berne in Switzerland eftablifhed a fociety fnr 
the advancement of agriculture and rural economics. 
In that {ociety were many men of great weight in the 
republic, and moft of them perfons of a true caft for 

making 
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making improvements in huibandry, being enabled to Hift ory. 
join the practice with the theory. ' 

Nor muft we here omit to mention, that the Juft* 
ly, celebrated Linnaeus and his difciples have made 
great 'effom in the north of Europe, particularly in 
difcovering new kinds of profitable and well-tafted 
food for cattle. About the fame time, Sweden be¬ 
llowed fuccefsful labours on a foil which had before 
been looked upon as cold, barren, and incapable of 
melioration. Of this the Stockholm Memoirs will be 
a lading monument. 

Denmark, and many of the courts of Germany, fol¬ 
lowed the fame example. Woollen manufactures were 
encouraged; and bis Daniih majefty fent three perfons 
into Arabia Felix to make remarks and bring over 
fuch plants and trees as would be ofeful in huibandry, 
building, and rural affairs. 

Neither muft we forget the very adiduous attention of 
of the learned in Leipfic and Hanover to this import¬ 
ant object. During the rage and devaftation of a long 
war, they cultivated the arts of peace; witnefs the 
Journal tPAgriculture printed at Leipfic, and rite Re- 
metis tP Hanover printed in that city. 

Even Spain, conditionally and habitually ina&ive 
on fuch occafions, in fpite of all her natural indo¬ 
lence, and the prejudices of bigotry, invited Linnaeus, 
with the offer of a large penfion, to fuperintend a 
college founded for the purpofe of making new in¬ 
quiries into the hidory of nature and the art of agri¬ 
culture. 

But, without any improper partiality to our own 
country, we are fully juftified in afferting, that Bri¬ 
tain alone exceeds all modern nations in huibandry; 

and 
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*od from the fpirit which for the laft twenty yAtr* 
has animated many of our nobility and gentry, to be¬ 
come the liberal patrons of improvement, there is rea- 
fon to hope that this moll ufeful of arts will, in a 
few years, be earned to a greater pitch of perfeefidtf 
than it has ever yet attained in any age or country.— 
The Royal Society, the Bath Society, and the Society of 
Arts, &c. in particular, have been fignally ufeful in 
this refpe£t; and the other afl’eciations, which are 
now eitablilhed in many parts of the kingdom, co¬ 
operate with them in forwarding their laudable de- 
Cgns. 

It. is not, however, to the exertion of public focieties, 
excellent and honourable as they are, that all our mo¬ 
dern improvements in agriculture owe their origin. To 
the natural genius of the people, and the mildnefs and 
wifdom of the government, have been added the 
theory And pra&ice of all nations in ancient and modem 
times. This accumulated mafs of knowledge has been 
arranged, divided, and fubdivided; and after palling 
the tell of pra&ical experiments, the effential and moll 
valuable parts of it have been prelerved, improved, and 
amply dilfufed in a variety of valuable publications up¬ 
on this great art of rendering mankind happy, wealthy, 
and powerful, particularly in die works of Stillingflcet, 
Lord Kaimes, Dr Hunter, Dr Anderfon, Mr Marihal), 
Mr Kent, The Reverend Mr Dickfon, and various others, 
but more efpecially in the compilations and treatifes 
publilhed by Arthur Young, Efq. already mentioned. 
Bbsmlof We alfo remark with much fatisfa&ion, that the 
tare. Britifh government has of late years thought fit to ren¬ 
der the improvement of agriculture an object of public 
attention apd encouragement, by the inftitution of a 

Z board 
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loard bj agriculture. —About the year 1790, Sir John _ 

Sinclair, Bart, invited the clergy of the church ^of 
Scotland to tranfmit to him defcriptions of the Hate of 
their different parifhcs, with a view to die publication 
\i' wfeat is called a Sfatifiical Account of Scotland. The 
whole members of this body 1 laving readily complied 
with his requeft, a work in 20 volumes odiavo was 
compiled from the materials afforded by them, contain¬ 
ing an account of the agriculture, manufactures, and 
population of die country. The fame gentleman, about 
that period, was alfo a Clive in obtaining the inftitution 
of a private fociety, Called The Briti/b Wool Society, 
which was very fuccefsful in calling the attention -of the 
public to the improvement of that important article of 
national growth and manufa&ure. By ihefe patriotic 
exertions, having acquired a coniiderabie ihare of popu¬ 
larity, he was encouraged on the 15th May 1793, to 
make a motion in the houfe of commons, of which he 
was a member, for an addrefs to the crown, recom¬ 
mending the inftitution of a board of agriculture. The 
chancellor of the exchequer, Mr Pitt, on perceiving 
that the propofal was acceptable to the majority of the 
houfe, gave it a decided fupport, and on the 17th May, 
to which the debate had been adjourned, the motion was 
carried for an addrefs to his majefty to inftitute fuch a 
board, at an expence not exceeding 3000I.—In confe- 
quence of this application, a charter paffed the great 
feal, incorporating the members of adminiftration for 
die time, with the archbifhops of Canterbury and York, 
and all their fucceffors in office, together widi certain 
other noblemen and gentlemen, into a board or fociety, 
by die name of the Board or Society for the encouragement 
of Agriculture and internal improvement, undej^the pa¬ 
tronage 
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. fKOatj. tonnage of the crown; with power to the members to 
Heft office-bearers and fucceflbrs to themfelves: and in 
the mean time Sir John Sinclair was appointed to be 
the firft prefident, to continue in office till the 2eth 
March following; Sir John Caul, Bart, was appffntea 
to be the firft treafurer, and Arthur Y oung, Efq. was 
appointed fecretary. 

Oimmencf- The regular fittings of the board did not commence 
owM^ofits t j)j January 1794, fince which time it has conti¬ 
nued to exert a very confiderable degree of activity in 
eftablilhing an extenfive foreign correfpondcnce, and in 
procuring and publishing every kind of ufeful domed ic 
agricultural intelligence, fome fpecimens of which we 
{hall afterwards have occafion to notice. This board, 
fbon after its inftitution, alfo employed perfons of 
known reputation to prepare agricultural furveys of 
every county in the ifland of Great Britain.—Many of 
thefe furveys have been publiftied, and form treatifes 
upon this important art, which, for extent of intelli¬ 
gence and ability of execution, have not been exceed¬ 
ed in any age or country. The board has alfo obtain¬ 
ed parliamentary rewards to fome individuals for im¬ 
portant difeoveries, and has offered premiums for eflays 
or treatifes upon fubjefts conneftcd with the purpofc 
of its inftitution, which have produced a great variety 
of valuable and ingenious difquifitions. 

More particularly, in confequence of the late extra¬ 
ordinary dearth and fcarcity of provifions, the legiflattire 
thought fit to have recourfe to the afliftance of the 
hoard for the purpofc of endeavouring to alleviate the 
evil. In December 1800, a committee of the houfe of 
lords, with a view to extend the cultivation of grain, 
required the board to make out a report upon the Left 
j • mean’s 
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means of converting grafs lands into tillage without ex- 
haufting the foil, and of returning the fame to grafs af¬ 
ter a certain period in an improved ftate, or at leaft 
without injury. The Board having taken the fubje& 
mto^confi deration, rcfolved that the bf X mode of in¬ 
ducing landlords to permit grafs lands to be plough¬ 
ed, would be to convince them that they may do it in 
many cafes, not only without injury, but alfo to their 
advantage. In confoquence of this refolution, an ad- 
vertifement was publifhed by the Board, offering very 
liberal premiums for the molt fatisfaCtory effay upon the 
fubjec.t. This advertifement produced a great number 
of difquifitions or effays, the greater part of which were 
written by candidates for the premiums, but feme of 
them were the.productions of public-fpirited gentlemen 
who made no fuch claim. From the whole number feve* 
ral eflays have been fele&ed and publiflied by the Board, 
and form a very valuable volume, upon an interefting 
part of-the molt important of all fubjeCts in the art of 
agriculture, the rotation ot fucceflion of different crops 
upon the fame foil. 

Tim affords an example of the utility of an inftitu- 
tion aCting, like the Board of Agriculture, under the 
fanCtion of the legiflature. It enjoys the means of di¬ 
recting the attention of men of talents in all parts of 
the country, to any fubjeCt upon which practical in¬ 
formation may be wanted ; and it poffeffes the means of 
(communicating to the public at large,, in the molt ad¬ 
vantageous. manner, whatever information may be ob¬ 
tained from the communications made to it. B^t. al¬ 
though the diflufion of the knowledge of the principles 
of any art affords at all times the belt means of its !m- 
•provement, this undoubtedly is only a part of the duty 
Vol. I. I) of 
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Hiftory. of fuch a public body as the Board of Agriculture. 

^. Public eftablifhments and efforts are in many cafes ne- 

ceffary towards carrying the art to its ultimate perfec- 
tion. Means ought to be adopted in all the great fe- 
minaries of learning for rendering the knowledge o/"ifs 
principles a part of a liberal education. Obftaclcs to 
its progrefs, arifing from tythes, rights of commonty, 
&c. ought to be removed; and it may even be found 
advantageous to give public afliftanee towards the erec¬ 
tion of works which may prove too expenfive to be 
undertaken by individuals for the purpofes of irriga¬ 
tion, in the fame manner as has been done in other 
countries, as already mentioned. In thefe and all fimi- 
lar cafes, it becomes the duty and the moft valuable 
privilege of a board eftabliihed by public authority to 
give counfel to the legiflature, to fuggeft improvements, 
and to urge the expenditure of money upon public 
works, in cafes where the advice of individuals might 
be difregarded, or liftened to under the fufpicion of its 
being prompted by views of private intereft. 


THEORY 
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I N an art that is fo neceflary to mankind, and that General Re. 

has been fo univcrfally pra£hfed, it might perhapsw —.j 
be c\pc&ed, that the principles upon which its opera¬ 
tions depend, would have been by this time completely 
and accuiately inveftigated, and confequently that a The theory 
correft tlieory of agriculture could eafily be exhibited. 

This, however, is by no means the cafe; and it is notfcOivr. 
a little lingular, that, in this moft ufeful of all arts, the 
theory Ihould Hill be more defe&ive than in almoft any 
fcience with which we are acquainted. It is fortunate, 
however, for the human race, that in moft cafes, or at 
leaft in all important arts, they fucceed better in prac¬ 
tice than in fpeculation. During many ages, various 
artifts were accuftomed to extra£t the moft ordinary, 
but moft ufeful metals, from the ftate of ore or earth 
in which nature produces them, and to reduce them 
back from their metallic form and luftre, to a ftate of 
ore or earth again. Thefe artifts were unacquainted 
with the principles upon which the fuccefs of their 
operations depended; and it is only within thefe few 
years that fome ingenious chemifts have fqccefsfully 
inveftigated the nature of thefe procefles, and have ex- 
P % plained 
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GeneralRc- plained what they have called the oxygenaflAi ajid ilu- 
■ t '' oxygenatjon of metals. The fame thingfcif happened 
in agriculture. Men have often cultivatcd*t\e ground 
well, while they have fpcculated ill concerning the mode 
of doing-fo. 

Difficulty Various reafons render it Hill more difficult to form 
of forming ^ complete theory of agriculture, than of chemiftry, 
mechanics, or other arts. In agriculture, an experi¬ 
ment cannot be made in an inftant, or even in an hour, 
or in a day or two. A whole feafon mull pafs away 
before a Angle experiment can be performed, and after 
all, as in other arts, the inquirer after truth may be 
milled by fome unobferved circumftances. Some fact, 
quite foreign to the experiment itfelf, arifing out of the 
peculiar ftate of the foil, or of the train of fcafons, may 
produce plentiful crops for a year or two, though, in 
ordinary circumftances, no fuch effeCt would follow; 
and the ingenious contriyer of the experiment, who 
thought he had made an important difeovery, may af¬ 
terwards derive from it only difappointment and morti- 
■ ft cation. But human life is too fhort to admit of a very 
great .variety of agricultural experiments to be perform¬ 
ed by the fame individual.. After a few feafons, he 
muft leave his place to be occupied by a new inquirer, 
pdfieffed of a different character and of different views. 
Unfortunately, 'till of late .years, it was not ufual for 
hufbandmen to publifti, and thus to immortalize and 
diffufe over whole nations, the refult of their private 
experience and reflections,. Scattered over the/ace of 
great countries', and having little intercourfe with fo¬ 
reigners, or fven with each other, they knew little of 
what was dog^by men engaged *in the fume profeffion, 
though at no great diftancc.—In. this way, die benefit • 

of 
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of local difcoveries was not communicated to the world Divifwo of 
at large, nor was an opportunity afforded of eradicating l 
local prejudices and erroneous practices. As the (late 
of this valuable profeifion is now rapidly altering in 
the'fe refpcdls, there is little doubt that we are fall ap¬ 
proaching towards a period at which it will be poflible 
to exhibit a clear and correct theory of agriculture, or 
to arrange under a few fimple heads the rules or prin¬ 
ciples upon which the practice of the art depends.— 

What we are now to offer, is not to be confidercd as 
perfect, nor even as poffefling any nearer approxima- • 
tion towards a perfect theory of the hufbandman’s art; 
but merely, fuch a general ftatement of its principles 
ns vefults from the degree of information hitherto col¬ 
lected upon the fubject. 

A theory, or general view of the principles of agri- \viiat it 
culture feems necefiarily to refolve itfelf into the two™ : jj'' 111 
following inveiligations: fft, To inquire, among the 
great variety of vegetables that exift in nature, what 
particular plants ought to be regarded as moft worthy 
of cultivation: and, 2<Sly, To conflder the beft mode of , 
cultivating with fuccefs the plants thus fele&ed. 

With regard to the firft of thefe divifiqns of the fub- T!,c value 
jeft, or the vegetables that ought to he chofen as moft wes-w aC 
valuable and worthy of cultivation, it may be pbferved, 
that the value of a jflant is of two kinds, abfolute, or 
relative: The abfolute value of a plant depends upon its 
fitnefs to afford fubfiftence to the human fpecies, where¬ 
as its relative value confifts of the teiidency which the 
cultivation of it will have to enrich a particular huf- 
bandman, or clafs of hufbandmen, either becaufe their 
lands are well adapted for its growth, or becaufc there 
Pj is 
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Venables is a' ready market for it in the vicinity, where it bears a 
1 Man. 


' They are 
ufeful di- 


high price. 

Concerning the abfolute value of plants, or their 
tendency to afford fubfiftence to mankind, it is to be 
: obferved, that fome plants are direflly ufeful or valu¬ 

able, becaufe they are immediately confumed as food 
by man, fuch as wheat, oats, or potatoes; whereas 
mankind derive fubfiftence from another clafs of plants, 
only in ■ an indireft manner, by giving them to cattle, 
and afterwards eating the flefh of thefe cattle, as happens 
with regard to grafs and ftraw of all kinds. 


SECT. I. 

OF VEGETABLES TO BE CULTIVATED AS FOOD FOR 
. MAN. 

Mm feed Some vegetables afford fubfiftence to the human fpe- 
amUoots. c ‘ es by means of the fruit that grows upon them, which 
hangs, and is brought, to maturity in the air, at the 
fummit of their items. Other vegetables derive their 
value from producing roots, which come to maturity in 
the bofom of the foil, and are dug from thence to be 
confumed by mankind. 

Trait trees Of fruit-hearing vegetables, thofe called trees, which 

toforfood kl°ft with a ftrong trunk, are the moft permanent 
and remarkable. It is faid that a fpot of ground, oc¬ 
cupied by fome kinds of trees, fuich as chcfnuts or dates, 
is capable of producing a very great portion of food, 
ufeful for the fupport of the human fpecies. One ad¬ 
vantage attending the cultivation of fuch vegetables, 
would be that, after the trees are planted, and fecured 
by fences foijp dew-years againft animals, they would for 


ever 
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ever after, or at leaft for many years, continue to grow Vegetables 

ami flourifh without care or labour. It does not appear, "mJ?? 

however, that in any nation of ancient or modern times, * r 

forefts of fruit-bearing trees have been reared with a 

view to afford fubfiftence to the community. For this 

two reafons may be aiGgncd. In the firft place, a con- 

fiderable number of years muft elapfe, before fuch plants foccaufe 

could arrive at maturity, and fulfil the purpofeof their ".'"and 

deftination. Of whatever ufe, therefore, they might be ddtrey- 

' ' _ td m war. 

to future ages, it is evident that they could afford little 
benefit to the generation which planted them. But in . 
a queilion about fubfiftence, mankind are ufually under 
the neceflity of confidering their own immediate wants, 
and hence they have been led to the cultivation of fuch 
plants, as afford the moft fpeedy reward for the efforts 
of their induftry. Another reafon for preferring the cul¬ 
ture of fmall annual plants, to the greater and more per¬ 
manent produ&ions of nature, would arife, in the early 
ages of the world, from the turbulent ftate of fociety 
and the frequency of wars. A Community that fhould 
depend for its fubfiftence upon the fruit of foreft trees, 
might be ruined for half a century by the inroad of 
an enemy. An example of this was exhibited in die war 
between Great Britain and her North American colo¬ 
nies. When the parent ftate hired the favages on die 
weftern frontier, to join her party and to make kqroads 
upon the colonifts, the latter retaliated upon the favages 
in the following manner. Several of the colonies United 
in fending an expedition againft the Indians. The bodies . 
of militia employed upon this expedition, were furprifed 
to find fmall corn fields around a confiderable number of' 
the Indian hamlets. They were not fadsfied however 
'with deftroying the huts of die natives, and thefe incipi? • 

D 4 <jn% 
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^eaby** ent e ®° rts ®f f ava ge induftry; but they anxioufly fought 
. Man. out and deftroyed every fruit-bearing tree that they 
vV *' found iu their progrefs of almoft a thoufand miles, there¬ 

by rendering the wildernefs Utterly uninhabitable to 
a people deftitute of agriculture, and who could hot 
always depend for fubfiftence upon their fuccefs in hunt¬ 
ing. From this example we fee that the frequent wars 
arifing from the barbarous chara&er of ancient nations, 
would compel them to feek fubfiftence, not from the 
fruit of foreft trees, but from grain, which fpeedily ar¬ 
rives at maturity, and which when deftroyed can foon 
be renewed. Thus war. becomes a lefs waiteful fcourge 
to the human race, and communities are enabled fpeed- 
ily to recover from the devaftation which it produces. 
Had the nations of Europe depended for fubfiftence 
upon any fruits which could not be fpeedily reltorcd 
when deftroyed, it is evident, that, in the late fanguinary 
conflidl, the greater number of them muft have been ir¬ 
retrievably ruined. 

Men rather Hence it appears that .the cultivation of plants of an- 
grain. 10 nual growth, as a fource of fubfiftence, is favourable 
to the permanence of civilization in the world; and 
.that before nations can venture to rely for their fub¬ 
fiftence upon the fruit of plants of flower growth, their 
character muft have arrived at a degree of moral ameli¬ 
orations far Superior to what it has ever been known 
to pdflefs. 

Of annual plants cultivated for fruit, wheat has al¬ 
ways been accounted the moll valuable. This has pro¬ 
bably arifen from the extreme facility with which the 
flour of it undergoes a procefs of fermentation, which, 
renders it capable of becoming a more light and agree¬ 
able kind of bread than the flour of any other grain; 

This 
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Tins qualify is believed to arife from a quantity of a'^KrtiW** 

1 , uted by 

fubllance contained in wheat that is of the fame nature Man. 

with the gluten, or glue, that is prepared from animal' * " f 

bodies. In other refpects, however, it does not ap¬ 
pear that wheat is more valuable than fome other kinds 
of grain: by means of long boiling, a given weight of 
barley, or even of oats, will render a quantity of water 
as thick or full of mucilage as can be done by the fame 
weight of wheat. 

After wheat, oats have in our country been cOnfi- Oats * 
tiered as of very great importance. It is a hardy and „ ra n . 
beautiful plant; grows with little cultivation, and is 
particularly well fuited for lands newly brought in 
from a Hate of nature, upon which it was always ufed 
as the lirft crop, till the introdufiion of the turnip huf- 
bandry. The meal of it is ufually very coarfelv grind¬ 
ed, and mixed with a confiderable quantity of the in¬ 
ner covering of the grain. Hence it hits always a 
confiderable degree of roughness, and is harfli and un- 
fuited to very delicate' conftitutions; but this very 
harlhnefs, from its ftimulant cffe£l, producing a feeling . 
of warmth in the ftomach, renders it 1 more grateful to 
perfonsmucii c' pofcd to the open air, and accuftomed 
to hard labour, who account it a hearty kind of food. 
Eflenticily, and in its intrinfic qualities, this grain dif¬ 
fers little from fome others. 

Barley is chiefly valued in confcquence of the' facili- Barley w. 
ty with which it produces a great quantity of faccliarine ; ts ra f v cor . 
matter by the procefs of vegetation or malting, which 
fits it for the preparation of vinous or fpirituous U-fubftiincs. 
quors. Peafe are alfo foinetimcs ufed when .grinded 
into meal as an article of human food ; but, on account 
f)f their vifeid and indigcftible quality, they can never 
' becoipe 
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become valuable In that point of view, unlcfs to per- 
t/Ua. y fous engaged in the open air, in the moft adlive and 
1 fevere kinds of labour. 

In other refpe£fs, however, it does not appear that 
there is much difference in point of quality or whole- 
fomcnefs between the various kinds of grain cultivated 
in different countries. They are all capable of affording 
nourifhment to the human conftitution, and of pre- 
ferving it in health and vigour: When grinded into 
meal, they require little farther preparation, and are 
caGly made into bread, or otherwife prepared for im¬ 
mediate confumption, by being mixed according to the 
fancy or tafte of different nations, with a fmall quanti¬ 
ty of water, or any other liquid. 

Of the roots which are ufed to afford fubfiftence to 
man, the potato has hitherto been the principal. The 
reft, confiding chiefly of carrots, turnips, and parfnips, 
are never ufed as a foie nutriment, being rather adopt¬ 
ed for the purpofe of giving variety and relifh to other 
food, >and chiefly to butchers meat. The potato, how¬ 
ever, is in fome meafure an exception to this general 
rule. It contains a large quantity of ftarch, which 
does not feem inferior to the ftarch prepared from 
wheat, fo far at leaft- as that ingredient is to be regard¬ 
ed as contributing to the riourifhing qualities of the 
grain. Its tafte refembles, more nearly than any other 
root, the tafte of bread; and accordingly it is daily 
beginning to be more extenfively ufed, and to form a 
larger portion of the food of the poor. The celebrated 
Dr Adam Smith long fince remarked its tendency to , 
produce a ftrong and handfome race of people, asde- 
monftrated by its effe& upon the common people of 

Ireland^ 
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Ireland, who have for a confiderable length of time in Vcj^taWw 
a great meafure fubfifted upon it. Mu !7 ' 

It is to be obferved concerning all the roots now •fj iey v pro _ # 
mentioned, that a crop of them always contains a -much more 
larger quantity of human food than a crop of any kind ate fame 
of grain, upon the fame extent of ground. A Scots 
acre of good land, which will not produce more than grain. 

1280 pounds weight of oatmeal, will eaiily produce 
16,000 pounds weight of potatoes, and will fometimes 
in favourable feafons produce 25,000 or 30,000 pounds 
weight of that valuable root. Suppofing one pound of 
oatmeal to contain as much nourifhment as two pounds 
and a half of potatoes, Hill it is evident, that, where an 
extent of territory employed in the produ£Hon of oats 
can only fupport one million of people, the fame terri¬ 
tory employed in the cultivation of potatoes will fup¬ 
port five millions of perfons. 

Potatoes, however, and all the other roots, have hi-J I ' rir * c - 

. fectastooS. 

therto pofiefled thefe radical defects: The carriage of Tbr trani- 
them is extremely expenfive, in confequencc of their 
weight, arifing-from the vaft quantity of moifture they penfivc. 
contain. Hence they can only be cultivated in abun¬ 
dance in the vicinity of great towns, ,or where they 
are meant to be confumed upon the farm as the food of 
cattle. 

Roots are alfo incapable of long prefervation. In At? unfit 
the winter they are deftroyed by froft, and in fummer ' 

by heat, which caufes them to vegetate or to corrupt; t ‘ on - 
both of which changes render them unfit to be ufed as _ 
food. 

Thefe roots are alfo much more bulky than grain in 
proportion to the quantity of nourifhment contained in macb. 
them. Hence they are rendered lefs fit to be confu- 

med 
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Vegetables med by perfons engaged in fedentary profeflion.; 

U ]Mgn^ Such perfons accordingly feldom fail to find them 
’ hurtful to the ftomach, by their bulkinefs, and thcii 
tendency to injure the powers of digeftion, hy produ¬ 
cing flatulencies and other unpleafant confcquences. 
wherein On the whole, the difference between thefe fuccu- 
»er Jrnm lent roots and the grain of corn plants feems to amount 
® rair ' to this, that, although they are both formed of fimilar 
fubflances, the potato being analogous to wheat, and 
the carrot and parfnip to rye, or rather to barley, after 
it has been converted into malt, yet, as the roots an- 
formed in the bofom of the foil, and arc of a loofe and 
watery texture, their formation requires from nature a 
flightcr effort than the bringing to perfection the final! 
grains which are produced in the air at the top of corn 
plants. She therefore compenfates, by an abundant, 
crop, the diminifhed quality of her work. 

JTonybpy Hence it has appeared an important problem in eco- 
rci iiuvd nomics, to devife a plan by which the fucculent roots 
value to vegetables may be deprived of their fuperfluous 
grain. moifture, that tlius human < art may perform for them 
what nature has not accomplished; and that they may 
be rendered completely equal in value to grain in point 
of quality, while in quantity they are. fo fuperior. 
With this view different procefles have been adopted. 
Potatoes have been grated down in their raw Hate, 
Potato- and repeatedly waflied with water; the refult of which 
ftarcll ‘ operation is, that the ftarch contained in them is ob¬ 
tained with great labour, but the reft of die root is loft; 
and this operation cannot be applied to other kinds of 
Crenet’* r0Ots w ith ;i fuccefs. Another mode of accomplifhing 
mode of -the object was devifed a few years ago by Mr Grenet, 
pJum^H^and publilhed. in the . Journal of die Lyctcum of Arts 
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of Paris. It is performed in this manner: The pota-Vage table* 
toes mud firlt be boiled by the heat of the fleam of Man. 
boiling water, without touching the water itfelf. They * 
are then ftript of their fkin, and allowed to cool, and 
made ufe of in the following way :—A white-iron tube 
of two inches diameter, and eight inches in length, 
open at the one end and clofe at the other, is every¬ 
where perforated with fmall holes, and a round piece 
of wood is prepared, which eafily goes into the tube, 
but which at the fame time fills it. Things being 
thus in readinefs, a quantity of the potatoes, boiled as 
already mentioned, is put into the tube till it is full. 

They are then forcibly rammed down' with the round 
piece of wood or pifton; the confequence of which 
operation is, that they are forced through the little 
holes in the fides of the tube, and come out in the fliape 
of worms. They are received upon linen cloths, co¬ 
vered with unlized paper, and dried in the heat of the 
fun, or in a warm room. The fmall pieces mull be 
llirred from time to time; and it is faid, that in lefs 
than 1 2 hours, the preparation dries fo as to be capable 
of being preferved. - ‘ , 

The defeft of this proccfs evidently is, that it is a 
petty operation, which can only proceed ilowly, and 
upon a diminutive fcalc. It is therefore unlikely to 
be adopted in the great operations of an ektehfive 
agriculture, as a mode of preparing or preferring hu¬ 
man food. . 

At the beginning of the year 1803, another pro- Mr For- 

, , h ,. 7 . t- r. fyth’spro- 

cgis for aceompluhing this important object was ce f E for 

contrived by Robert Forfyth,. Efq. advocate. Of this 

procefs, we are authorized to give the following ac* floor. 

count; 

The 
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Vegetables The whole difficulty of difcovering a procefs, with 
Man by the view to render fucculent roots as eafily preferred 
J and tranfportcd, and therefore in every rcfpedh as va¬ 
luable as grain, arifes from our not having the com¬ 
mand of fuch a degree of ftcadv and vigorous, but 
moderate heat, as will deprive them of their moilture, 
while at the fame time they are prevented from being 
burnt Or fcorched in the way that coffee-beans are 
treated before being grinded. This requifite degree 
of heat may be obtained in a very cheap and eafy man¬ 
ner, by making ufe of the fleam of boiling water, 
which never can bum any vegetable fubflance. Upon 
this principle, Mr Forfyth’s procefs is founded, and is 
conducted in the following manner: 

iff, Let a quantity of potatoes, or carrots, or parf- 
nips, &c. be wafhed, and then cur or chopped in. > 
very fmall pieces. 

2dly, Lay them upon a metallic plate, and ary 
them with the heat of fleam traufmitted through the 
metal. They are then in a ftate analogous to grain, 
and feem capable of, being preferred for any length of 
time. 

3dly, Reduce them into flour or meal, by grinding 
in any mill, or with any inftrument capable r f grind¬ 
ing grain. 

The meal or flour thus prepared has no tendency to 
attra& moifture from the atmufphere, and'may be pre- 
ferved during any length of time, if clofely preffed or 
packed. Without this precaution, Mr Forfyth has 
preferved it for twelve .months, when it had been 
coarfely grinded in a coffee-mill. 

Hie drying procefs is not tedious. As potatoes 
contain a great quantity of flarch or gummy matter, 

2 the 
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the pieces of them, while drying, are apt to adhere to Ve S ctiMet 
each other; they mull therefore be frequently turned U Man! r 
or ftirred during that part of the operation. When ’• r 
dry, they are almoft as hard as barley, and tafte’fome- 
what like the tkin of a roafted potato. 

Carrots and parfnips contain lefs gummy matter. 

They require lefs attention while drying, and do not 
become lo hard. They may be grinded with eafe. 

Their flour is very fweet to the tafte. Its fmeli is 
fragrant, and though the tafte of the roots cannot be 
laid to be altered, it is rendered rich and agreeable • 
by the concentration produced by the procefs. This 
i*. move particularly the cafe with regard to the paTf- 
; i. >. Their meal, when coarfely grinded, andexpofed 
s.’t'ie ait tor a month or two, lofes its grateful fmeli, 
the tafte continues unchanged. The tafte is com- 
, mii’Tau J very rapidly to lukewarm water, by pouring 
- upon the. v. lo that it may probably prove of 
■ alue when iubjeded to the vinous fermentation ; 

.ir it teems not improbable, that if fugar is ever tq 
1 j>; produced in abundance from plants of European 
growth, it mull be by preparing them according to 
*.his procefs. 

Mr Fdrfyth performed his experiments with a (team 
apparatus, v.idci., with fome alterations, may prove 
not uufuitable, when erected upon, a great feale. 

A, Plate XIII. fig. 5. a fliallow veffel of tinned plate, jy*. 
commonly called white iron, one foot fquare, and two ^ t * i s ***• 

4 1 ' ^ apparatus 

inches in depth, for containing fubftances to be dried. 

. B, a fmall round veffel, in which water is kept 
boiling by a lamp, C, with three wicks. 

-D, a tube, by which the fteam paffes into E, which 

contains 
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Vegetables contains the drying vefiel A, and is clofely foidered aii 
tried by , , , r - 

Man. round to the bottom or it. 

» F, a tube, by which the water formed by the 
condenfed fteam, flows from the (team vcflc- 1 , E, 
hack into the boiler B, entering at the bottom of 
the boiler. 

G, a crooked tube, by which the fuperfluous (team 
efcapes into the open air. It is crooked, that it may 
retard the paflage of the fteam when the vefTel is ar 
work, which forces it to depofite more of its heat on 
the bottom of the drying vefiel A. 

H, a tube by which the boiler B is filled with hot 
water. 

I, a tube palling up through the centre of the boiler, 
and ferving as a chimney to the lamp C. It does not 
communicate with the water in the boiler. 

K (hews the figure of the cover of the drying vefiel 
A. The cover has a groove or gutter LL, palling 
round its lower edge. The vapour which rifes from 
the roots when drying, condenfes on touching the cover, 
and flows down to the gutter, from which it efcapes in 
die (late of water, by a hole left for that purpofe at 
each corner. The cover is only ufed for the ncatnefs 
requifite in making experiments. 

The whole is fnpported by four moveable feet, at¬ 
tached to the corners of the drying vefiel A, but not 
appearing in the figure. Every part of it is made of 
white iron or tinned plate. 

Inftead of the lamp C, a fmall iron pan filled with 
pieces of burning charcoal, was fomc'.imcs ufed to keep 
the boiling, and a dill more convenient plan 

. was at times adopted duri,ng the 4 winter feafon. It 
Con lifted of refting the bottom of the boiler B, upon 
I the 
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the front of the grate of the chamber, while a fire wasVegetaWe* 

food for 

burning, the reft of the inftrument being at the fame cattle, 
time fupported by a rope attached,to the back of a * 
chair, to a nail or peg in the wall for hanging* a pic¬ 
ture, or to any other convenient fupport. When ufed 
in this laft manner, however, the inftrument has this 
defeat, that the water in the tube H boils over at times 
into the fire, which might be avoided, by placing the 
tube on the oppofite fide of the boiler. 

Upon the above contrivance it may be remarked, 
that a kiln formed of a large metallic plate, heated by 
the ft earn of boiling water, may prove valuable in 
many proccfies. In particular, it will probably be 
found ufeful for drying malt, with a view to prevent 
the ale formed of it from having a brown colour. It 
may alfo, perhaps, be ufed with fuccefs for drying 
wheat that is intended to be fown, to prevent the fu¬ 
ture crop from fullering by mildew, as will be after¬ 
wards mentioned; and it affords a ready and' cheap 
mode of drying not only roots, but all vegetable pro¬ 
ductions, without burning them, or altering their tafte 
or other effential properties. 


SECT. II. 

OF THE MOST PROPER KINDS OF. VEGETABLES TO BE 
RAISED ROR THE PURPOSES OF FEEDING CA , I r TLE. 

Though this mult be an article of the utmoft con- 
fequeiice to every farmer, we do not find .that it has. been 
much confidered. Dr Anderfon feems to- have Jbeen 
the firft writer on agriculture who has properly at¬ 
tended to this fubjeft; and what he has wrote "upon 
Vol. I. . £ it. 
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C * S rat ^ er a Catalogue of defiderata, than any thing 
Cattle, elfe: and indeed the defiderata on this fubject are l'o 
« ’ many and fo great, that we mufl acknowledge ourielves 

f : very unable to fill them up.-—To attain to a compe¬ 

tent knowledge in this refpeft, the following things 
Qualities otmuft be taken into confuleration. (i.) The whole- 
tequlfitc for fomenefs of the food for cattle, with regard to health 
“ttle. and ftrength, or fatnefs. (2.) The quantity that any 
extent of ground is capable of yielding. (3.) The 
quantity neceffary to feed the different kinds of cattle. 
(4.) The labour of cultivation; and, (5.) The foil they 
require to bring them to perfection, and the cffedt they 
have upon it. 

With regard to the wholefomenefs, it is plain, that 
as the natural food of wild cattle is the green fucculei.t 
plants they meet with all the year round, food of this 
kind, could it be had, muft be preferable to hay; and 
accordingly we find that cattle will always prefer fuc- 
' culent vegetables where they can get them. , To find 
plants of this kind, and having proper qualities in o- 
ther rcfpedts, we muft fearch among thofe which con¬ 
tinue green all the year round, or come to their great- 
eft perfection in the winter time.—Of thefe,. cabbages 
bid fair for holding the firft place -, both as being very 
fucculent, and a very’large quantity of them growing 
upon a fmall fpace of ground. In Mr Young’s Six 
Months Tour* we have an account of the produce of 
cabbages in many different places, and on a variety of 
foils. The produce by Mr Crow at Kjsplin, on a clay 
foil, was, on an average of fix years, 35 tons per acre} 
, by Mr Smelt at the Leafes, on a fandy gravel, 18 tons 
per acre; by Mr Scroop at Danby, on an average of 
, fix years, 37 tons per acre: and the general average 

of 
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of all die accounts given by Mr Young, is 3 6 tons per Vegetables 
1 loud for 

acre. " ' Cattle. 

Cabbages, however, have the great inconveniency ’ * f 

of fometiincs imparting a difagreeablc flavour'to the 
milk of cows fed with them, and even to the flelh of 
other cattle. This, it is faid, may be prevented by 
carefully picking off the decayed and withered leaves : 
and very probably this is the cafe 5 for no vegetable 
inclines more to putrefaction than this; and therefore 
particular care ought to be taken to pull off all the 
leaves that have any fymptoms of decay. Dr Prieflley Air render'. 
found that air was rendered noxious by a cabbage leaf ;, y them^* 
remaining in it for one night, though die leaf did not 
lliew any fymptom of putrefaction.—For milch cows, 
probably, the cabbages might be rendered more proper 
food by boiiing dieifi. 

The culture of the turnip-rooted cabbage has lately Tumlp. 
been much ,pratfifed, and greatly recommended, par-^g^* cab ' 
ticularly for die purpofe of 3 late fpring feed; and 
feems indeed to be a molt important article in the 
farming economy, as will be fhown in its proper 
place. 

Turnips likewife produce very bulky crops, though Turnips. ■ 

far inferior to thofc of cabbages. According to Mr 
Young’s calculations; the fineit foil does pot produce 
above five tons- of turnips per acre. In this refpett, 
however, great varieties occur, as will be afterwards 
mentioned; and turnips poflefs die advantage of flourifh- 
ing upon a poorer' foil than cabbages. 

Carrots are found to be an excellent food for cattle Carrots, 
of all kinds, and are greatly rclilhed by them. In a 
rich fand, according to Mr Young’s account, the pro¬ 
duce of this root was 200 bufhels per acre. In a finer 
E 2 foil, 
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Vegetables foil, it was 640 bufliels per acre. A lean hog was fat* 
^>*1” ted by carrots in ten days time; he ate 196 lb.; and 
. » his fat was very fine, .white, firm, and did not boil a- 
way in the dreffing. They were preferred to turnips 
by the cattle; which, having tailed the carrots, foon 
became fo fond of them, as with difficulty to be made to 
eat die turnips at afi. It is probable, indeed, that 
carrots will make a more wholefome food for cattle 
than eidier cabbages or turnips, as they are llrongly an- 
tifeptic ; infomuch as to be ufed in pouldces for correct¬ 
ing the fanics of ulcers. It is probably owing to this, 
that the milk of cows fed on carrots is never found to 
have any bad talte. Six liorfcs kept on them through 
the winter, without oats, performed their work as ufual, 
and looked equally well. This may be looked upon as 
a proof of their falubrity as a food ; and it certainly can 
be no detriment to a farmer to be fo much verfant in 
medical matters, as to know the impropriety of giving 
putrefeent food to his catde. It is well known what a 
prodigious difference there is in the health of the hu¬ 
man fpecies when fed on putrid meats, in comparifon of 
what they enjoy when fupplied with food of a contrary 
nature ; and why may there not be a difference in the 
health of bcafts, as well as of men, when in fimilar cir- 
cumftance# ?—It is alfo very probable, that as carrots 
are more {olid than cabbages. or turnips, they will go 
mpcli farther in feeding cattle than eidier of them. 
The above-mentioned example of the hog feems fome 
kind of confirmation of d»is :-he being fed, for ten days 
together, with 21 lb. lefs weight of carrots, than what 
an ox devoured of cabbages and hay in one day. There 
is a great ^proportion, it mull be owned, between the 
bulk-of an,ox and that of a hog; but we can fcarcte 

think 
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think that an ox will eat as much at a time as ten hogs. Vegetable* 
At Parlington in Yorkfliire, 20 work horfes, four bul- c" t t!e* 
locks, and fix milch cows, were fed on the carrot? that' ’ f 
grew on three acres, from the end of September till the 
beginning of May; and the animals never tailed any 
other food but a little hay. The milk was excellent 
and 30 hogs were fattened upon what was left by the 
cattle. 

Potatoes likewife appear to be a very palatable food for Potatoes, 
all kinds of cattle; and not only oxen, hogs, &c. are eafily 
fed by means of them, but even poultry. According to 
a correfpondent of the Bath Society *, « roafting pork 
is never io moift and delicate as when fed with potatoes, 
and killed from the barn doors without any confine¬ 
ment. For bacon and hams, two bulhels of pea-meal 
Ihould be well incorporated with four bulhels of boiled 
potatoes, which quantity will fat a hog of twelve Hone 
(fourteen pounds to the Hone). Cows are particularly 
fond of them : half a bufliel at night, and the fame pro¬ 
portion in the morning, with a frnall quantity of hay, is 
fuflicient to keep three cows in full milk; they will 
yield as much and as fweet butter as the bell grafs. In 
fattening cattle, I allow them all they will eat: a beaft 
of about 35 ftone will require a bufliel per day, but will 
fatten one-third fooner than on turnips. The potatoes 
fhould be clean waflied, and not given until they are 
dry. They do not require boiling for any purpofe but 
fattening hogs for bacon, or poultry; the latter eat them 
greedily. I prefer the champion potato to any fort i 
ever cultivated. They do not anfwer fo well for horfes 
E 3 and 


* Letters and Papers on Agriculture , &c. vol. iii. art* 16. 
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Vegetables and colts as I expe&ed (at leaft they have not with me). 
Cattle! 1 though fome other gentlemen have approved of them as 
"" * '" fubftitutes for oats.” 

The above-mcntiorled vegetables have ;:!) of them 
the property of pulverizing or fcfu rung the foil; and 
this is certainly a very valuable qualification : but carrots 
and cabbages will not thrive except in foils that are al¬ 
ready well cultivated ; while potatoes and turnips ma; he 
ufed as the firft crops of a foil with great advantage. 
In this refpedf, they are greatly fuperior to the others, 
on account of the encouragement which they give to the 
cultivation of wade lands. 

Buck- Buck-wheat (Polygonum fagopyum) has been lately 

wheat. recommended as an ufcful article in the prefent as well 
as other refpe&s. It has been chiefly applied to the 
feeding of hogs, and efteemed equal in value to barley ; 
it is much more cafily ground than barley, as a malt- 
mill will grind it completely. Horfes are very fond of 
die grain ; poultry of all forts are fpeedily fattened by 
it ; and the bloflbm of the plant affords food for bees 
at a very opportune feafon of the year, when the mea¬ 
dows iand trees are moftly dripped of their flowers. 
Probably the grain may hereafter be even found a ma¬ 
terial article in diftillation, fliould a fufficicht quantity 
be raifed with that view. From the fucccfs of feme ex¬ 
periments detailed in the Bath Society Papers, and for 
which a premium was bellowed, it has been inf nred, 
that this article ought in numerous cafes to fuperfode 
the practice of dimmer-fallowing. 

Whins an Whins have lately been recommended as very pro- 
issdfor* per food for cattle, efpecially horfes;,and are recom- 
kuries, ' mended by Dr Anderfon in a particular manner. Thcv 
ltave tills advantage, that they require no culture, ami 

grow 
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grow on the very worft foil % but theyare ttoublefome Vegetable* 
to cut, and require to be bruifed in a mill conftru£ted cattle, 
for this purpofe; neither is die ground at all meliora- * 
ted by letting whins grow upon it for any length of 
time. Notwithftanding thefe difadvantages, however, 
as whins continue green all the year round, and when 
bruifed will afford an excellent fucculcnt food, which 
feems poffeffed of ftrongly invigorating qualities, they 
may be looked upon as the cheapeft winter food that 
can pollibly be given to cattle.—According to the cal¬ 
culations of Mr Eddifon of Gateford, a fingle acre, well . 
cropped with whins, will winter fix horfes.. At three or 
four years growth, the whole crop (hould be taken, cut 
clofe to the ground, and carried to the mill, in which 
the whins are to be bruifed, and then given to the hor¬ 
fes. Four acres ought to be planted, that one may be 


ufed each year, at the proper age to be cut 5 and he 
reckons the labour of one man fufficiont providing 
food to this number of horfes He fays tifey silt prefer 
the whins to hay, or even to corn. 

The herb called bur net has likewife been recom- Burnet, 
mended as proper food for cattle, on account of its be¬ 
ing an evergreen ; and further recommended, by grow¬ 
ing almoit as fall in winter as in fummer. Of this herb, 
however, we have very various accounts. In a letter 
addrefled by Sir James Caldwell, F. R. S. to the Dublin 
Society, the culture of this plant is ftrongly recommend¬ 
ed, on the authority of one' Bartholomew Rocque, far¬ 
mer at Walliam-Grecn, a village about three miles fouth-- 
weft of JLondon. 

■ What gave occafion to the recommendation 0/ this Recom- 
j^lant, was, that about the year 1760, Mr Wych, chair- 
man of the committee of Agriculture of the London - u s |weI lv‘ 
E 4 Society 
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Vegetable* Society for the encouragement of arts , ni.iiiuf.uT urcr, 

food for , ' n . , , 

Cattle, and commerce, came to Rocque (who was become vt ly 
* eminent by the premiums he had received from tin* fo- 
ciety), and told him, lie had been thinking, that as 
there are many animals which fubiiil wholly upon tiu 
fruits of the earth, there mult certainly be feme plant 
or herb fit for them that naturally vegetates in winter -, 
otherwife we inuit believe the Creatot, infinitely wife 
and good, to have made creatures without providing 
for their fubfiflcncc; and that if there had been no 
fuch plants or herbs, many fpccies of animal* would 
have periihed before we took them out of the hands oi 
nature, and provided for them dry meat at a fcafon, 
when, indigenous plants having been indifcriminatcly 
excluded, under the name of weeds, from cultivated 
fields and places fet apart for natural grafs, green or 
frefli meat was no longer to be found. 

Rocque allowed the force of this reafoning; but faid, 
the knowledge of a grafs, or artificial palture, that 
would vegetate in winter, and pioducc green fodder 
for cattle, was loft; at lead, 'that he knew of no fuch 
plant.—Mr Wych, however, knowing how very great 
the advantage would be of difeovering a green fodder 
for winter and early in the fpriug, wrote to Beni, and 
alfo to fome confiderablc places in Sweden, flatiug the 
fame argument, and alking the fame queftion. His an- 
fwers to thefe letters were the fame'that had been given 
by Rocque. TTiey owned there niuft be fuch plant, but 
declared they did not know it. ' 

Mr Wych then applied again to Rocque*, and dc- 
fired him to fearch for the plant fo much defired, and 
fo certainly exifting. Rocque fet about this fearch 
with great affiduityj and finding that a pimpernel, 

called 
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called bunul , was of very fpeedy growth, and grew Vegetable* 
. , „ . . . , , • , . . food for 

nearly as fait m winter as in fummer, he took a handful cattle. 

of it and carried it into his liable, where there were * 

five liorfes; every one of which ate of it with the 

greateil eagernefs, fnatching it even without firft fmell- 

ing it. Upon the fucCefs of this experiment he went to 

London, and bought all the burnet fi’od he could get, 

amounting to no more than eight pounds, it having 

been only ufed in falads; and he paid for it at the rate 

of 4s. a-pound. Si* of the eight pounds of feed he 

fowed upon half an acre of ground, in March, in the 

year 1761, with a quarter of a peck of fpring wheat, 

both by hand. The feed being very bad, it came up 

but thin. However, he fowed the other two pounds 

in the beginning of June, upon about fix roods of ground: 

this he mowed in the beginning of Auguft; and at 

Michaelmas he planted off the plants on about 20 rood 

of ground, giving each plant a foot every way, and 

taking care not to bury the heart. Thefe plants bore 

two crops of feed the year following-, the firft about 

the middle of June, the fecond about the middle of 

September; but the June crop was the heft. The 

year after, it grew very rauk and produced two crops 

of feed,' both very good. As it ought not to be cut 

after September, he let ic Hand till the next,year; 

when it iheltcred itfelf, and grew very well during all 

the wipter, except when there was a hard froft; and 

even during the froft it continued green, though it 

was not perceived to grow. In the March following 

it covered the ground very well, and was fit tt> receive 

cattle. . ' .. 

d jf the winter is not remarkably fevere, the burnet, 
ough cut in September, will be iff inches long in 

March; 
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March; and it may be fed from the beginning of IV- 
Cawle. brUary till May: if the cattle are taken off in May, 
*■ there will be a good crop of feed in the beginning of 
, July. Five weeks after the cattle are taken off, it may 

i* be removed, if that is preferred to its (landing for leod. 

It grows at the rate of an inch a-day, and is made into 
hay like other grafs. It may be mown three times in 
one fummer, and ihould be cut juft before it begins to 
flower. Six rood of ground has produced 1150 pounds 
at die firft cutting of the third year after it was lowed ; 
and, in autumn 1763, Rocque fold no Id's than 300 
bufhels of live feed. 

According to Rocque, the foil in which bnmet flou- 
rilhes bell, is a dry gravel; die longeft drought never 
hurts it: and Sir James Caldwell afferts, that he faw a 
very vigorous and exuberant plant of this kind, growing 
from between two bricks in a wall in Rocque’s ground, 
without any communication with the foil; for he had 
cut away all the fibres of the root that had ftretchcd 
downward, and penetrated the earth, long before. 

Burnet was found equally fit for feeding cows, Iheep, 
and horfes $ but the flicep mull not be fullered to crop 
it too clofe. Though no feed was left among the hay, 
yet it proved nourilhing food *, and Rocque kept a horfe 
upon nothing elfe, who, at the time of writing the ac¬ 
count, was in good heart, and looked well. He affirm¬ 
ed al(b, that It cured horfes of the diftemper called the 
greafe t and that by its means he cured one which was 
thought incurable; but fays, it is only the firft crop 
■ -i . which has this effect. . 

tamed an This is the fubftance of' Sir James Caldwell’s letter 
fi*Ktbv*fifr to tbe Dublin Society, at leaft as to what regards the 
MrAndef culture of burngfc; and it might reafonably be expect- 
fas. cd, ‘ 
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cd, that a plant, whofe ufe was recommended to the VejretaWe* 
public with fo much parade, would foon have come iato pmi. 
univerfal efteem. We were furprifed, therefore, on ‘ * 

looking into Mr Miller’s Dictionary, to find the fol¬ 
lowing words, under the article Poterium :—“ This 
plant has of late been recommended by perfons of little 
Jkitly to be fown as a winter pabulum for cattle: but 
whoever will give themfclves the trouble to examine 
the grounds where it naturally grows will find the 
plants left uneaten by the cattle, when the grafs about 
them has been cropped to the roots; bsfidcs, in wet 
winters, and in ftrong land, the plants are of lliort 
duration, and therefore very unfit for that purpofe; 
nor is the produce fufficient to tempt any perfon of 
fkill to engage in its culture; therefore I wifh thofe 
perfons to make trial of it in fniall quantities, before 
they embark largely in thefe new fchemes.”—Dr An- 
dcrlbn, too, in his Efpiys on Agriculture, mentions 
the produce of burnet being fo fniall, as not to be 

worth cultivating. 

s • 

Upon the authority of Mr Rocque, likewife, the White beet 
white beet is recommended as a molt excellent food 
for cows; that it vegetates during the whole winter, 
confequently is very forward in. the fpring; and that 
the molt profitable way of feeding cows is to mow this 
herb, and give it to them green all the fumme'n It 
grew in Rocque’s garden, during a very great drought, 
no lefs than four feet high, from the 30th of May to 
the 3d of July; which is no more than one month and 
four days. In fummer it grows more than an inch a- 
day; and is belt fown in March: a bufliel is enough 
fry an acre; and will not colt more than ten fhillings. 

It thrives belt in a rich, deep, light foil: die ftalks 
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V «***»V« are very thick and fuccuicnt 5 lhc cows fliouKI ihavfore 

food for ^ , 

C»tt e. eat them green. 

Root of ' ^ no ^ er fp ecie8 of beet (Beta cieln J, the Mangi 1 
Scarcity. Wurzcl, or Root of Scarcity , as it has been called, h.» 
been lately extolled as food botli for man and cattle; 
but, after all, feems only to deferve attention in the 
latter view. It is a biennial plant; the root is large 
and fielhy, fometimes a foot in diameter. It riles above 
the ground feveral inches, is thickeft at the top, taper- 
ing gradually downward. The roots are of various 
colours, white, yellow, and red; but thefc left are al¬ 
ways of a much paler colour than bcetrave. It is good 
fodder for cows, and does not communicate any tafte 
to the milk. It produces great abundance of leaves 
in fummer, which may be cut three or four times with¬ 
out injuring the plant. The leaves arc more palatable 
to cattle than moll other garden plants, and are found 
to be very wholffome. The farmers in tliofc parts of 
Germany where it is chiefly cultivated, we are told, 
prefer this fpecies of beet, for feeding cattle, to cab¬ 
bages, principally bccaufe' they arc not fo liable to be 
hurt by worms or infedls; but they think they arc not 
fo nourilhing as turnips, potatoes, or carrots, and that 
cattle are not nearly fo foon fattened by this root as by 
carrots, parfnips, or cabbages. It has even been aflerted, 
that this root affords lefs nourilhment than any of thofc 
that hare been commonly employed for feeding cattle. 
This docs not correfpond with the pompous accounts 
with which the public has been entertained. Upon the 
whole, however, it is a plant which feems to deferve the 
attention of our farmers ; as on fome foils, and in parti¬ 
cular circumftances, it may prove a very ufeful article 
fear the aboye purpofes. 

In 



AGRICULTURE. . fj 

In Dr Arderfon’s Eflays, we find it recommended to Vegetable* 
make trial of fome kinds of graffes, which probably Cattle, 
would not only anfwer for frefh fodder during the win- Sheep ’, s 
ter, but might alfo be cut for hay in fummer. Thus cue grafi. 
is particularly the cafe with that fpecies called Sheep’s 
fe/cue graft. “ I had, fays he, a fmall patch of this 
grafs in winter 1773; which, having been cut in the 
month of Auguft or September preceding, was faved 
from that period, and had advanced before winter to 
the length of five or fix inches; forming the clofeft pile 
that could be imagined. And although we had about 
fix weeks of very intenfe froft, with fnow, and about 
other fix weeks, immediately fucceeding that, of ex¬ 
ceeding keen froft every night, with frequent thaws in 
the day time, without any fnow, during which time al- 
moll every green thing was deftroyed; yet this little 
, patch continued all along to retain as fine a verdure as 
any meadow in the month of May; hardly a point of 
a leaf having been withered by the uncommon feverity 
of the weather. And as this grafs begins to vegetate 
very early in the fpr'ntg, I leave the reader to judge 
what might be the value of a field of grafs. of this kind 
in thefe circumftances.” 

Of another kind of grafs, called pufple feftuc , Dr Purple feC. 
Andcrfon gives the following cliara&er: “ It retained 1 "”' 
its verdure much better than rye-gvafs during the win¬ 
ter feafon $ but it had more of its points killed by the 
weather than the former, It likewife rifes in the fpring, 
at leaft as early as ryo-grafs.” 

. This ingenious farmer, and well-known author, has 
alfo made experiments on the culture of thefe and feve- 
ral oyher kinds of graffes. 

In every branch of - fcience a£tual experiment is the 

only 



'Ttncour or 

^gjJ**J»anly means fef which any real or permanent imprnve- 
Cittk merit can be made. It «in confctpieiicc of a cnmiction 
of this truth, and of the active indullry which lias re¬ 
futed from that convi&ion, that phyfica! icieme has 
fuch rapid improvements in modern times. 
Every experiment in the art of agriculture, when made 
with rational views, and reported with candour, is en¬ 
titled to an uncommon degree of attention. It is not 
only, as in other branches of fcicnce, die only mode in 
which knowledge or improvement can be fucccfsfully 
purfued, but the perfon who engages in it ufually pof- 
feffes more merit than the contriver of other phyiical expe¬ 
riments, on account of the patient obfervation which he 
is under the neceflity of exerting, in confequence of die 
length of time which mutt elapfe before his trials can be 
rendered complete. The importance of the fubjeci alio 
entitles it to particular regard. We have every rcafon to 
believe that valuable plants will (till be difeovered, the ufe 
of which will give additional fertility to the earth, and 
additional refources for die fupport of the animals by 
which it is inhabited: It is certain at lealt that the per¬ 
fon who introduced into any country the ufe of the 
turnip or potato .plant, performed a more valuable fervice 
to its inhabitants, than if he had realized for them the 
imaginary art of the tranfmutation of all the metals in¬ 
to gold. We account it unncceffary, therefore, to make 
any apology for inferring here Dr Andcrfon’s experi¬ 
ments upon feveral kinds of our native grades, as, in 
another part of pur work, we fliall have occafion to 
ftate other experiments upon the fame fubjed, which 
have been made by intelligent cultivators. 

I. Purple fefeue graft. “Although this grafs isvvery 
ofteit found in old paftures,yet, as it has but few flower- 

2 (talks. 
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ftalks, and as it is greedily eaten .by all domcftic am-^es«*]>ie* 
mals, thefe are feldora futfered to appear ; fo that it catti-. 
ufually remains there unperceived. But it feems to' ,ll ‘ 
be better able to endure the peculiar acrimony rx the 
dung of dogs than almoft any other plant; and is, 
therefore, often to be met with in dog-bills , as I call 
the lithe hills by road /ides where dogs ui'ually plfs and 
dung: and as it is allowed to grow there undifturh- 
cd, the farmer may have an opportunity of examin¬ 
ing the plant, and becoming acquainted with its ap¬ 


pearance. 

“ The leaves are long and fmall, and appear to he 
roundifli, fomething like a wire; but, upon exami¬ 
nation, they are found not to be tubulated like a 
reed or ru/h; the fides of the leaf being only folded 
together from the middle rib, exa£Uy like the itrong 
bent-grafs on the fea lhore. The flower-ftalk is fmall, 
and branches out in the head, a little refembling the 
wild oat; oniy the grains are much fmaller, and the ear 
does not fpread full open, but lies bending a little to 
one fide. The ftalks are often fpotted with reddiih 
freckles, and the tops of the roots arc ufually tinged 
with the fame colour; from whence it has probably 
obtained - its diftiu&ive name of feftuca rubra, or ted 
(purpleJftfcue. 

“ It is often to be met with in old garden walks; 
and, as its leaves advance very quickly after cutting, 
it may ufually be difeovered above the other graffes, 
about a week or a fortnight after the walks are cut. 
Nor do they teem to advance only at one feafon, and 
tl;en ftop and decay, like the rye-grafs; but continue 
to advance during the whole- of the fummer, even 
where they are not cut; fo that they fometimes at¬ 
tain 
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Ve|*«W«tMn a very great length. Laft feafon (1774% I men- 
cJrS fured a leaf of this grafs, that fprung up in a neglected 
* comer, which was four feet and four inches in length, 
although not thicker than a fmail Wire. Ir is unnecef- 
fary to add, that thefe leaves naturally trail upon the 
ground, unlefs where they meet with fome accidental 
fupport ; and, that if any quantity of it is fullered to 
grow for a whole feafon, without being eaten down or 
cut, the roots of the leaves are almoft rotted, by the 
overlhadowing of the tops of the other leaves, before 
the end of the feafon. 

Appear- n This is the appearance and condition of the plant 
cultivated in its native fituation: as it is feldom that it is difeo- 
&ae, vered but in pretty old paftures, and, as in that ftate 
it carries only a very few feed-ftalks, it was with fome 
’difficulty that I could collcfi a fmail hindful of the feed, 
which I carefully fowed in a fmail patch ,of garden, 
mould, to try if- it could he eafily cultivated. It came 
up as quickly as any other kind of grafs, but was at 
firft as fmail as hairs; the leaves, however, advanced 
apace; and were; before autumn, when the grain with 
which they had been fowed was cut down, about 1 6 
or 18 inches in length; but having been fown very 
thin, it was neceifary to pick out fome other kinds of 
grafs that came up amongft it, left it might have been 
choked by them. Early die next fpring it advanced with 
prodigious vigour, and the tufts that were formed from 
every feed became exceeding large; fo that it quickly 
filled the whole ground. But now the leaves were al¬ 
moft as broad as thofe of common rye-grafs, and th« 
twd*&des only inclined a little towards one another 
from the mid-rib, without any appearance of roundnefs. 
Ift,due time a great many fecd-ftalks fprung out, which 
i attained 
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(attained very nearly to the height of four feet, andVegetahles 
produced feeds in abundance; which may be as eafily cattle, 
faved as thofe of common rye-grafs. • 1 

“ The prodigious difference between this plant in its 
native and cultivated ftate amazed me; but it was with 
x good deal of fatisfaftion that I found there would be 
no difficulty in procuring feeds from it, which I had 
much doubted of at firfl. It would feem, that nature 
hath endowed this plant with a ftrong generative powers 
during its youth, which it gradually lofes as it advan¬ 
ces in age {for the difference perceived in this cafe 
could not be attributed to the richncfs of the foil)} 
and that, on the contrary, when it was old, the leaves 
advanced with an additional vigour, in proportion to 
the declining ftrength of the flowcr-flalks: for the 
leaves of the young plants feldom exceed two feet, 
whereas^numbers of the old leaves were near four feet 
in length. 

<r From thefc peculiarities in the growth of this plant, 
it would feem to promife to be of great ufe to the far¬ 
mer; as he could reap from a field of it, for the firft two 
or three years, as great a weight of hay as he could 
obtain from any of the culmiferous graffes (thofe bear¬ 
ing a long jointed flalk); and, if he meant afterwards 
so paflure it, he would fuffer no inconveniences from 
the flower-ltalks; and the fucculent leaves that con¬ 
tinue to vegetate during the whole fummer, would at 
all times furnifh his cattle with abundance of whole- 
fome food.. It has alio been remarked, that this grafs 
rifes as early in the fpring as rye-gTafs; and continues 
green for the greateft part of winter, which the other 
does not. It is moreover an abiding plant, as it feems 
never to wear oilt of the ground where it has once 
Vol. I. F been 
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Vegetables been eftablifhed. On all which accounts, it appear* 
(tattle, to me highly to merit the attention of the farmer; anil 
"' ■ * well deferves to have its feveral qualities, and the cul¬ 

ture that belt agrees with it, afeevtained by accurate 
experiments. 

: Sheep's fei- 2. “ Step's fif rue grafs t or fejluca evi/ia, is much 

• feribed. praifed by the Swedifh naturalifts for its Angular value 
as a pr.fture-grafs for iheep; this animal being repre- 
fented as fonder of it than of any other grafs, and fat¬ 
tening upon it more quickly than on any other kind of 
food whatever. And indeed, the general appearance 
of the plant, and its peculiar manner of growth, feem 
very much to favour the accounts that have been given 
us of it. 


“ This plant is of the fame family with the former, 
and agrees with it in feveral refpetls; although they 
may be eafily diflinguifhed from one another. Its 
leaves, like the former, in its natural Hate, are always 
rounded, but much fmaller; being little bigger than 
large horfe hairs, or fwine-briftles, and fe'dom exceed 
fix or feven inches in length. But thefe fpring out of 
the root in tufts, fo clofe upon one another, that they 
refemble, in this refpect, a clofe hair brufh more than 
any thing elfe I know: fo that it would feem natural¬ 
ly adapted to form that thick fiiort pile of grafs in 
which {beep arc known chiefly to delight. Its flower- 
ftalks are numerous, and fometimes attain the height 
of two feet; but are more ufually about 12 or 15 inches 
high. 

Its appear- “ Upon gathering the feeds of this plant, and fow- 

eulSvatcd t ^ cm ,ls the former, it was found that they fprung 
up as quickly as any other kind of grafs ; but the leaves 
are at firft no bigger than a human liair. From each 

fide 
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Aik? fprings up one or two of thefe hair-like filaments, VesetabJe* 
that, in a fliort time, fends out new offsets, fo as quick- cattle. 

Jy to form a fort of tuft, which grows larger and,larger, ’ 
till it at length attains a very large fize, or till all the 
intervals are clofed up, and. then it forms the clofeftpile 
of grafs that it is poflible to imagine. In April and 
May it puflied forth an innumerable quantity of flower- 
flalks, that afforded an immenfe quantity of hay $ it 
being fo clofe throughout, that the feythe could fcarce- 
ly penetrate it. This was allowed to Hand till the 
feeds ripened; but the bottoms of the ftalks were quite 
blanched, and almoft rotted for want of air before that 
time. 

“ This was the appearance that it made the firft year 
after it was fowed : but I have reafon to think, that, 
after a few years, it likewife produces fewer feed-ltnlks, 
and a greater quantity of leaves, than at firft. But, 
however that may be, it is certain, that if thefe are eaten 
down in tire fpring, it does not, like rye-grafs, perfift 
in a continued tendency to run to feed ; but is at once 
determined to pulli forth a quantity of leaves without 
almoft any ftalks at all: and, as all domcllic animals, 
but more especially (beep, are extremely fond of this 
grafs, if they have liberty to palture where it grows, 
they bite it fo clofe as never to fuffer almoft a fingle 
fccd-ftalk to ei'eape them; fo that thebotanift will often 
ft arch in vain for it, when he is treading upon it with 
his feet. The beft way to difeover it in any pallure, 
is to fearch for it in winter, when the tufts of it may 
be calily diftinguifhed from' every other kind of grafs, 
by their extraordinary clofenefs, and the deep green co- 
Idur of the leaves. 

“ I f feems to grow in almoft any foil; although it 

F 2 imagined 
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’ '"’any i4ff kind of gnf*l bring «»f»vn ken lo iviu.dii i.) 
the fod* that have been employed in toping li.r il,;qv 
fafa, after ail the other grafts i/iat grew in <b-„, /i.. v ,» 
difappenred. If is likewifc found in poor barren Ini!., 
where hardly any other plant can be nude to pan 
alii and on the furface of dry worn-out pent mots, 
where ito inoirture remains fuiUcient to fupport any 
other plant whatever: but in neither of theft* filia¬ 
tions does it thrive ; as it is there only a weak and un- 
fightly plant, very unlike what it is when it has the 
good fortune to be eftablifhed upon a good foil; al¬ 
though it is fcldomer met with in this Infl ftatc than in 
the former. 

“ I will not here repeat what has been already faid 
about the particular property that this plant potfeflos of 
continuing all winter; nor point out the benefits that 
the .farmer may reap from this valuable quality.—He 
need not, however, expect to find any verdure in win¬ 
ter on fuch plants as grow upon the loofe mofly foil 
above mentioned; for, as the froft in winter always 
hoves up the furface of this foil, the roots of the plants 
are fo lacerated thereby, as to make it, for fome time 
in the fpring, to all appearance dead. Nor will lie of¬ 
ten perceive much verdure in winter upon tliofe plants 
that grow upon poor hungry foils, which cannot afford 
abundant nourifhment to keep them in a proper ftatc of 
vegetation at all times: but fuch plants as grow oil 
earthen dykes, which uftlally begin to vegetate with vi¬ 
gour when the autumnal rains come on, for the molt 
part retain their verdure at that feafon almoft as well as 
if they were in good garden-mould. 

«I 
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“ I hare been very particular in regard to this plant; Vegetable* 
becaufe, in as far as my obfervations have yet gone, it cxcue. 
promifes, on many accounts, to make a moll valuable • J 
acquifition to the farmer, and therefore juftly demands 
. a very particular (hare of his attention.” 

3. The kolcus lanatus, or creeping foft-grafs of Hud-Holaw!»- 
fon, commonly called Tori or Yortjbire •white. —This n * tu,, ‘ 
is confidercd by our author as one of the moll va¬ 
luable kinds of meadow-grades ; its pile being exceed¬ 
ingly dote, foft, and fucculent. It delights much in 
moiilurc, and is fcldom found on dry ground, unlefs 
the foil is exceeding rich. It is often found on thofe 
patches near fprings, over which the water frequent¬ 
ly flows; and may be known by the uncommon foft- 
nef> and fucculence of the blade, the lively light green 
colour of the leaves, and the matted intexture of its 
roots. But, notwithstanding the foftnefs of its firft 
leaves, when the feed-ftaiks advance, they are rough 
to the touch, fo that the plant then aflumes a very dif¬ 
ferent appearance from what we would have expedted. 

The ear is branched out into a great number of fine ra¬ 
mifications, fomewhat like the oat, but much fmaller.—- 
This kind of grafs, however, would not be eafily culti¬ 
vated; on account of a kind of foft membrane that 
makes the feeds adhere to the ftalk, and to one another, 
after they are feparated from it, as if they were inter¬ 
mixed with cobweb, fo that it is difficult to get them 
feparated from the ftalk, or to fpread readily in fowing. 

It fpreads, however, fo faft by its running roots, that, 
a fmall quantity fowed very thin, would be fufficient to. 
ftock a large field in a ffiort time. 

• Thefe are the kinds of grajfes, properly fo called, 
which have not as yet been fo generally cultivated as. 

F 3 ' they 
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Cattle. 


Milk- 

vetch. 


Vegetables they ought to be ; but which Dr Anderfon, at the time 
of writing his treatife, thought moil likely to be of va- 
' lue. It is probable his recommendation has contribut¬ 
ed not a little to procure attention to feveral of them ; 
as it will afterwards appear, when we come to confidcr 
the culture of grafles, that they are now commonly 
fown by the beft agricultures. Befides tliefe he re¬ 
commends the following of the pea tribe. 

I. Milk-vetch, liquorice-vetch, or milk-wort. This 
plant, in fome refpe&s, very much refembles the com¬ 
mon white clover: from the top of the root a great 
number of (hoots come out in the fpring, fpreading 
along the furface of the ground every way around it; 
from which arife a great many clufters of bright yel¬ 
low flowers, exactly refembling thofc of the common 
broom. Tliefe are fuccecdcd by hard round pods, fil¬ 
led with fmall kidney-fhaped feeds. From a fuppofed 
rcfemblance of a duller of thefe pods to the fingers of 
an open hand, the plant has been fometimes called 
ladies-ftugers. By others it is called crciv-locs, from a 
fancied refemblance of the pods to the toes of a bird. 
Others, from the appearance of the bloilbm, and the 
part where the plant is found, have called it feal, im¬ 
properly fell-broom. It is found plentifully almoll every¬ 
where in old grafs fields j but as every fpecics of do- 
rneftic animals eat it, almoft in preference to any other 
plant, it is feldom allowed to come to the flower in 
paftut*e grounds, unlefs where they have been acciden¬ 
tally faved from the cattle for fome time ; fo that it is 
only about the borders of com fields, or the fides of in- 
clofures to which cattle have not accefs, that we have an 
opportunity of obferving it. As it has been imagined 
that die cows which feed on the pafturcs where this 
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plant abounds, yield a quantity of rich milk, the plant Vegetable* 
has, from that circumftance, obtained its moft proper cattle. 
Englilh name of milk-vetch. ’ 

One of the greateft recommendations of this plant its good 
is, that it grows in poor barren ground, where almoft < l uaIi,:ieSi 
no other plant can live. It has been obferved in 
ground fo poor, that even heath, or ling (erica commu¬ 
nis J, would fcarcely grow; and upon bare obdurate 
clays, where no other plant could be made to vege¬ 
tate, infomuch that the furface remained entirely un¬ 
covered, unlefs where a plant of this kind chanced to 
be eftablilhed ; yet, even in tliefe unfavourable cir- 
cumftanccs, it flourifhed with an uncommon degree of 
luxuriance, and yielded as tender and fucculent, though 
not l'uch abundant Ihoots, as if reared in the richeft 
manured fields. In dry barren fands, alfo, where al> 
moft nq other plant, could be made to live, it has been 
found to fend out fuch a number of healthy Ihoots all 
round, as to cover die earth with the clofeft and moft 
beautiful carpet that can be defired. 

The (talks of the milk-vetch are weak and {lender, 
fo that they fpread upon the furface of the ground, un- 
'd's they are fupported by fome other vegetable. In 
ordinary foils they do not grow to a great length, nor 
produce many flowers; but in richer fields the (talks 
grow to a much greater length, branch out a good 
deal, but carry few or no flowers or feeds. From thcle 
qualities our author did not attempt at firft to cultivate 
it with any other view than that of pafture; .and, with 
this intention, fowed it with his ordinary hay feeds, 
expe£ting no material benefit from it till he defifted 
(roin cutting his field. In this, however, he was 
agreeably dilappointed; the milk-vetch growing the 
F 4 (irfl^ 
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Vegetables firft feafon as tall as his great clover, and forming ex- 
Cattle. ceeding fine hay; being fcarce diftinguilhable from lu- 
* • * r cerne, but by the flendernefs of tire ltalk, and propor¬ 
tional fmallnefs of the leaf. 

Another recommendation of this plant is, that it is 
perennial. It is feveral years after it is fowed before 
it attains to its full perfection; but, when once ella- 
i bliflied, it probably remains for a great number of years 

in full vigour, and produces annually a great quantity of 
fodder. In autumn 1773, Dr Anderfon cut the hulk 
from an old plant that grew on a very indifferent foil; 
and, after having thoroughly dried it, he found that it 
weighed 14 ounces and a half. 

The ftalks of this plant die down entirely in winter, 
and do not come up in the fpring till the fame time 
that clover begins to advance ; nor does it advance 
very fall, even in fummer, when once cut down or eaten 
over: fo that it feems much inferior to die above-men¬ 
tioned grades; but might be of ufe to cover the worft 
parts of a farm, on which no other vegetable could 
thrive. 

"yellow 2 . The common yellow vctckling [Lathynts pratenjisJ, 
vetchhng. or ever [ a j}i n „ t arCy grows with great luxuriance in ftiff 
clay foils, and continues to yield annually a great weight 
of fodder, of die very beft quality, for any lengdi of 
time. This is equally fit for paitureor hay; and grows 
with equal vigour in die end of fummer as in-die begin¬ 
ning of it; fo would admit being paftured upon in 
the fpring, till the middle, or even the end of May, 
without endangc^ng the lofs of the crop of hay. This 
is an advantage which no other plant except clover pof- 
feffes i but clover is equally unfit for early pafture or for 
hay. Sainfoin is the only plant whofe qualities ap¬ 
proach 
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proachto it in this refpe£l, and the yellow vetchling wlllVc^taWta* 
grow in fuch foils as are utterly unfit for producing i;ault . 
l'ainfoin.—It is alfo a perennial plant, and increafes fo fail ' * 

by its running roots, that a fmall quantity of the'feed 
would produce a fufficient number of plants to fills 
whole field in a very fliort time,. If a fmall patch of 
good ground is fowed with the feeds of this plant in 
vows, about a foot di fiance from one another, and the 
intervals kept clear of weeds for that feafon, the roots 
will fpread fo much as to fill up the whole patch next 
year ; when the ftalks may be cut for green fodder or 
hay. And if that patch were dug over in the fpring 
following, and the roots taken out, it would furnifh 
a great quantity of plants, which rijight be planted at 
two or three feet diftance from one another, where they ■ 
would probably ovcrfpvcad the whole field in a fliort 
time. 

3. The rvtuimii line tare feems more likely than the Bluets*., 
former to produce a more flourifhing kind of hay, as it 
abounds much more in feeds ; but as the llalks come up 

more thinly from the root, and branch more above, it 
does not appear to be fo well adapted for a paflure grafs 
as the other. The leaves of tlii3 plant are much fmal- 
ler, and more divided, than thofe of the other; the 
ftalks are likewife fmaller, and grow to a much greater 
length. Though it produces a great quantity of feeds, 
yet the fmall birds arc fo fond of them, that, unlefs the 
field were carefully guarded, few of them would be al¬ 
lowed to ripen. 

4. The view fepiunt; purple , everlajlirig, or buJIj-vetch. Buih- 
Our author gives the preference to this plant beyond vetch ' 
all others of the fame tribe for pnlture. The roots of 

it fpread on every fide a little below the furface of the 

ground. 
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ground, from which, in the fpring, many flems a rife 
Cnttll-V quite clofc by one another 5 and as thefe have a broad 
" tatted top covered with many leaves, it forms as clofe 

a pile as could be defired. It grows very quickly after 
being cut or cropt, but does not arrive at any great 
height; lo that it feems more propet for pafturage than 
making hay ; although, upon a good foil, it will grow 
ficiiciemiy high for that purpofe; but the ftalks grow 
f: , iofc upon one another, that there is great danger of 
}• uig it. rotted at die root, if the fcafou fliould prove 
damp. It feems to thrive bell in a clay foil. 

Iwrlafling Bolides thefe, tliere are a variety of others of the fame 
V 1 '*- clafs, which he thinks might be ui'eful to the farmer. 

The common garden everlafting pea, cultivated as :* 
flowering plant, he conjectures, would yield a prodigi¬ 
ous weight of hay upon an acre; as it grows to tl..• 
height of ten or twelve feet, having very ttrnng tlal' ,, 
that could fupport themieivo without rotting til! the' 1 
attained a great height. 

Artii”e» One other plant, before unnoticed, is recommend- 
i;..m ed by our author to the attention of the farmer; it is 
the common j 'arrow (Achillea millefoliumJ, or hundred~ 
leaved grafs. Concerning this plant, he remarks, that 
in almoit every fine old pillure, a great proportion of 
the growing vegetables with which the held is covered 
conlhls of it; but the animals which feed there arc fo 
fond of the yarrow, as never to allow one iced-italk of 
it to come to perfection. Hence thefe feed-ftalks are 
never found but in m-gleeted corners, or by die Tides of 
roads; ami are fo difagrceable to cattle, that they are 
never tailed; and thus it has been erroncoufly thought 
that the whole plant was refufed by them.—The leaves 
of this plant have a great tendency to grow very thick 

upon 
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Upon one another, and are therefore particularly adapted VcpetaV.« 
for pafturagc. It arrives at its greateft perfection in catti?. 
rich holds that arc naturally fit for producing a large' ' " 1 

and fucculent crop of grafs. It grows alfo upon clays; 

.apd is among die firlt plants that (trike root in any 
barren clay that has been lately dug from any confi- 
derable depth ; fo that this plant, and thiflles, are qfual- 
ly the firft that appear on the banks of deep ditches 
formed in a clayey foil. All animals delight to eat it; 
but, from the dry aromatic tafte it pofibfles, it would 
fi-em peculiarly favourable to the conftitution of flieep. 

It I'eerns altogether unfit for hay. 

Befides thefe plants, which are natives of our own Lucerne, 
country, there are others which, though natives of a 
foreign climate, are found to thrive very well in Bri¬ 
to:.; and have been railed with fuch fueeefs by indi¬ 
ct •■iu :!s, as highly to merit the attention of every far-- 
Amen- the., 'he firft place is claimed by lu- 

! hi- is the plant called medica by the ancients, be- 
< >uie it came originally from Media, and on the culture 
of which they bellowed fuch great care and pains. It 
1 :s a perennial root, and annual (talks, which, in 
a good Toil, rife to three feet, or fometimes more, in 
height; its leaves grow at a joint like thofe of clover 5 
the (lowers, which appear in June, are purple; and its 
pods arc of a icrew-like (liape, containing feeds which 
ripen in September. All forts of domeftic cattle are 
fond of this plant, efpecially when allowed to eat it 
green, and black cattle may be fed very well with the 
bay made from it; but an exccfs of this food is faid to 
be ve*y dangerous. 

Luccmp has the property of growing very quickly 

after 



THEORY or 


YtgvnWcs after it is cut down, infomuch that Mr Rocque /us 
Oniif. r mowed it five times in a fea/'on, and JJr Amkrfon af¬ 


firms he has cut it no lefs than fix times. It is, lww- 


Timothy 

jriis. 


Crazing 
compared 
with the 
plough. 


ever, not very eafdy cultivated ; in confcqucnce of which 
it fometimes does not fucceed. 

Another grafs was brought from Virginia, where it 
is a native, and fown by Rocque in 1763. This grafs 
is called timothy, from its being brought from Ncw- 
York to Carolina by one Timothy Hanfon. It grows 
bell in a wet foil; but will thrive in almolt any. If it 
is fown in Auguft, it will be fit for cutting in the latter 
end of May or beginning of June. Horfes are very 
fond of it, and will leave lucerne to cat it. It is alfo 
preferred by black cattle and fheep; for a fquare piece 
of land having been divided into four equal parts, and 
one part fowed with lucerne, another with fainfoin, a 
third with clover, and the fourth with timothy, feme 
horfes, black cattle, and fheep, were turned into it, 
when the plants w r ere all in a condition for palluragc; 
and the timothy was eaten quite bare, before the clover, 
lucerne, or fainfoin, were touched. 

One valuable property of this grafs is, that its roots 
arc fa ftrong and interwoven with one another, that 
they render the wettefk and fofteft land, on which a 
horfe could not find footing, firm enough to bear the 
heavieft cart. With the view of improving boggy 
lands, therefore, fo as to prevent their being poached 
with the feet of cattle, Dr Anderfon recommends the 
cultivation of this kind of grafs, from which lie has 
little expectation in other refpe£ts. 

On this fubjefit, of the kind of plants mod propec to 
be ratfed for feeding cattle, one general queftion ought 
not to pals unnoticed concerning the propriety of feed- 
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ing iliem upon roots and plants cultivated by the aid Vegetable* 
of the plough, or upon leaving them to derive their cuttle, 
fubfillen ce from lands allowed to remain continually ' * 

in pafturage. The advantages of the latter pra£tice 
•aTe fet forth by Thomas Davis, Efq. of Longleet, in 
the following words *. “ Experience fufficiently evinces 
the extreme difficulty of perfuading tenants that tliey 
get more (generally fpeaking) by feeding their lands* 
than by ploughing them; yet it requires very few ar* 
guments to convince a landlord, that, in cold wet land 
efpecially, the lefs ploughed land you have, the lefs 
you put it in the tenant’s power to ruin your eftate. 

That a tenant of 6ol. per annum on a dairy farm will 
get money, while a corn farm of the fame fize will 
ftarve its occupier (though perhaps the former gives 
15s. per acre for his land, and the latter only 10s.), 
lis felf-evirlenc. The plough is a friend of everybody’s* 
though its advantages are very far from being particu¬ 
larly anti locally felt; corn being an article that will 
bear keeping till the whim or caprice, or fuppofed ad¬ 
vantage of its pofleflbr, call it forth. But the pro¬ 
duce of the cow is far otherwife. Cheefe muft necef- 
farily he fold at a certain period: it is a ponderous 
article; and one-twelfth, or ;tt leaft one-fifteenth of 
its value, is often paid for carrying it to a fair 50 miles 
off"; and the butter and fkimmed milk find their way 
no great diftance from home, as is evident by the 
price of butter varying frequently one-third in 20 or 
30 miles. Every inhabitant of Bath muft be fenfible, 
that butter and cheele have rifen one-third or more in 

pricts 


*' Both Paf!rt, vol HI., 



THEORY- or 


9 * 

VejreuMes price within 20 years. Is not this owing to the grg*» 

' encouragement given to the plough and to graying. 

at a time when, on account of the increafod <k ni.nu 
for milk, cream, butter, and chcefe, every exertion on 
behalf of the dairy fliould have been encouraged r" &*■.. 

In fome remarks on this letter by Mr llillingii.-v, 
the fame fuperiority of dairy farms to the arable- lord 
is aflerted in the moil pofitive terms. “ Jhrlups ;L\-> 
he) there cannot be a Itrongcr proof of the inf.-rh-iky 
of the plough, with refped to profit, than the fnp-rmr 
punduality of the dairy fanner in the payment of It. ; 
rent. This obl’crvation, I believe, molt Howards v 
Superintend manors devoted part/v to corn ami pa.f y 
to dairy farms, will verify ; at leall I haw net er met 
with one who controverts it. But perhaps the advo¬ 
cate for the plough will defire me not to confound the 
abufe of a thing with its intrinfic excellences and lay, 
that the generality of corn farmers are raoft egregious 
flovens ; that lands devoted to the plough are not con¬ 
fined to fuch a mediocrity of profits as 20s. per acre 5 
that the produce of artificial grafts (without which a 
well managed arable farm cannot exift), far exceeds that 
of natural grafs both in refpcct of quantity and nutri¬ 
tion : that the flraw yard is a molt convenient recep¬ 
tacle for the cow when freed from the paiJ. Thefe, 
and many other rcafons, may be adduced to fliew the 
propriety of walking in the midtile path, and of judici- 
ouily blending arable with pajhirc , in the proportion per¬ 
haps of three of the latter ..to one of the former.” 

On thefe letters we fliall only remark, that for the 
good of mankind wc hope the notions contained in them 
will never be afted upon, even for the fhorteft peribd, on 
account of their tendency to raife the price of bread. They 

2 ceilstiiij 
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«ertainly .never can be followed during a long period, Vegetable* 
as we are fatislled that they are founded on error, and 
have arifen chiefly from not attending to the ufual fitua- ’ 
tion of perfons holding fmall corn and dar.y farms. The 
.dairy farmer ufually pofieffes a fufficient capital, which 
enables him to carry on his bufinefs, which is of a very 
Ample nature, to complete advantage; whereas, this is fel- 
dom the cafe with the holders of fmall com farms: but. 
where the latter p'offefs fufficient capital to enable them 
to derive from the land every advantage whim it is cap¬ 
able of bellowing, there can he no doubt of the fupe- 
riority of the plough. In fuch cafes, however, it is 
ncceifary that the arable farmer poffcfs a large Hock of 
cattle, to enable him to con fume aJvantagcoufly the pro¬ 
duce of the lands, and to preierve them in an improv¬ 
ing condition by large quantities of manure. In the 


jBath Papers, vol. v. p. 43. we have a method propofed 
by Mr Wimpev of improving fmall arable farms in 
fucb a manner as to make them yield as much mil':, 
butter, and cheefe, as thofe which are kept continually 
in pafturc. He agrees with the maxim already men¬ 
tioned, that fmall arable farms do not afford to the oc¬ 
cupier fo good a maintenance as dairy farms of die fame 
value; and that die poffdlbr of a dairy farm will do 
well and lave money, whiie the former, with much 
toil and trouble, is llarving himfelf and family. Not- 
withftanding this, he maintains, diat there is an ef- 
fential difference between ground that is naturally 
arable, and fuch as is by nature adapted for pafture. 
Land which is naturally arable, according to him, can 
by no means be converted into pafture of any dura¬ 
tion. •« Such as, from a wild ftate of nature, overrun 
with furze, fern, bulhes and brambles, has been ren¬ 
dered 
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Y«(^taWes dcrcd fertile by means of the plough, mufi be. kept in 
that improved ftate by its frequent ufe; othcrwife it 
* would foon revert to that wild barren ftate which was 
its original condition. A farm, therefore, which con- 
fifts wholly, or almoft fo, of land that is properly ara¬ 
ble, mult ever continue arable; for it is not practi¬ 
cable to render it in any degree fertile but by means 
of tire plough, or to keep it long in that ftate even 
when it is made fo.” He is of opinion, however, that 
by raifing crops proper for feeding cattle, the poilef- 
for of an arable farm may raife as great a number of 
horned cattle as one wlio has a palture farm; the on¬ 
ly queftion is, Whether he can be reimburfed of his 
expences by the produce ? “ To afeertain this fact 
(fays he), we muft inquire what may be the average 
expences of keeping a milch cow on a dairy farm for 
any given time. It is faid, upon very good ( authority,, 
that the expence is generally from 3I. to 3I. 10?. per 
annum.. Two acres and a half of pafture fit for this 
ufe is fullicient to keep a cow the whole year through, 
and fuch land is valued at from 25s. to 30s. per acre. 
At 25s. the keeping of each cow would amount to 
3I. 2s. 6d. per annum. A dairy farm, therefore, con- 
fifting of 48 acres, at 2;s. per annum, would amount 
to 60I. tent'; and the number of cows that might be 
kept on fuch a farm would be about 20. In die next 
place, with regard to the expcnce of keeping a cow 
upon food raifed in arable land as a fuccedaneum for 
grafs, we are afliired by unqueftionable authority, that 
a bulhel of potatoes, given half at night and half in 
the morning, with a (mail allowance of hay, is fuf- 
ficient to keep three cows a day; by which allowance 
their milk will be as rich and as good as in the fum- 
1 sttU* 
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qiei months when the cows are in pailure. An acre Vegetable* 
of land, properly cultivated with potatoes, will yield cattle. 
337 buflicls ; and the total expence of cultivation, rent ’ 
and tithe included, will not exceed 61 . 13s. If three 
•cows eat feven buflicls per week, then they would eat 
364 bulhels in a year ; and 20 cows would confume 
2433 bulhelsSo that, according to this calculation, 
feven acres and a quarter would nearly maintain as 
many cows as on the pafture farm cohld be maintained 
by 48 acres. If then the cultivation of one acre of 
ground colls 61 . 13s. the cultivation of feven acres and 
a quarter will coll about 48I. We have feen, how¬ 
ever, that the rent of a dairy farm capable of main¬ 
taining 20 milch cows, is not lefs than 60I. fo that 
the calculation is thus entirely in favour of the arable 
farm; feven or eight acres of the arable farm being 
fuperior J?y 12I. in value, when cultivated with pota¬ 
toes, to 4S acres of meadow or pafture ground. “ It 
mult indeed be obferved (adds cur author), that in 
this ftatement no allowance is made for the fmall quan¬ 
tity of hay given to the cows with the potatoes. It 
mult be noted alfo, that the account of cultivation 
in charged with 40s. an acre for manure, and feme 
expence for ploughing, which of right is chargeable 
to the crop of wheat that is to follow. Now, if we 
dedu£t 40s. an acre from the expence of cultivating 
the potatoes, it reduces the fum to 4I. 13s.; and the 
whq e expence upon feven acres and a quarter is thus 
lefs than 34I. and confequently the keeping of 20 cOws 
•is little more than half to the occhpier of the arable 
farm what it is to the occupier of the grazing farm. If 
this conclufion be fairly drawn, and the calculation 
free from errors, it is. matter of the greateft import- 
I. G auce. 
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‘Viable* ance, efpeciall^ to the little arable farmer. It plain!/ 
Cattle, raifes him from a ftate of acknowledged inferiority to 
* ' one greatly fuperior.” 

Objedtion Our author next proceeds to obviate an objection, 
from an** “ that the whole of his reafoning mull be indecifire, as. 
«*]ra-imcnt relating only to potatoes.” In oppofition to tins, he 

Va eg . adduces an experiment made on a pretty large fcale by 

MrVaggs from which it appears, that cabbages, when 
raifed upon arable ground, are nearly as much fuperior 
to a natural crop as potatoes are. Twelve acres were 
employed in this experiment, and thofe of an indiffer¬ 
ent quality. The rent was 30s. per acre, and the 
whole expence of culture and carting off the crop 
amounted only to il. 14s. fo that all the coft of the 
STumber of twelve acres was 3 81 . 9s. From the produce were 
fed 45 oxen and upwards of 60 Iheep; and he was 

affured that they improved as fall upon it as, they do , 

in the bell pallure months. May, June, and July. 

“ Now (fays Mr Wimpey), if inftead of 60 Iheep we 
reckon 15 oxen, or that four fheep are equal to about 
one ox, in which we cannot err much 5 then 60 oxen 
were kept well for three months, or, which is the 
fame thing, 15 for a whole year, for 38I. 9s.; and 
confequently 20 oxen would coft 51I. 5s. 4d. which 
is not quite 3I. more than the keeping of 20 cows 
would coft in potatoes. Turnips, turnip-rooted cab¬ 
bage, carrots, parfnips, and fome other articles, by 
many experiments often repeated, have been found 
quite adequate to the fame valuable purpofes; at leaft 
fo far as to be more lucrative than meadow or pafture.. 
Clover and rye-grafs are omitted, as having been long 
in general practice; but are ufually very Ihort of 
tfce advantages which may be derived from the culti¬ 
vation’ 


cattle ted 
from ti 
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vation of the other articles recommended." Sainfoin is 
greatly recommended; but our author acknowledges 
that it makes but a miferable appearance the firft year, 
though afterwards he is of opinion that one acre of 
fainfoin is equal to two of middling paiture ground; 
for which reafon he accufes the farmer of intolerable 
indolence who does not cultivate fo ufeful a plant. 
On this fubjed, however, we muft remember, that the 
culture of fainfoin is clogged with the lofs of one if 
not two crops ; which may fometimes be inconvenient, 
though afterwards it remains in perfection for a great 
number of years. The moft advantageous method 
pf railing it he fuppofes to be after potatoes. In 
this way it will thrive even upon very poor ground; 
as the culture and manure neceflary for the potatoes 
both pulverize the foil and enrich it to a fuihcient 
degree. 

•The opinions here ftated aTe fupported and maintain¬ 
ed bv the bell informed authors, in fuch a manner as to 
• * 

leave no doubt of their truth. The Reverend Edmund 
Cartwright recommends, upon arable farms, the follow¬ 
ing courfes of crops with a view to this fubjeft *. “ On 
ftrong lands, fays this writer, the following courfes 1 
havetrtownfuccefsfully pra&ifed: ill, beans; 2d, wheat; 
3d, cabbages; 4th, barley; 5th, clover: this courfe pre¬ 
fects ‘three ameliorating crops to two exhaufting ones, 
itt, Potatoes; 2d, wheat; 3d, turnips (carried off); 4th, 
barley, and fometimes oats: this was a very common 
courfe about twenty years ago in a bleak part of Derby- 
fliire, where 1 formerly refided. ift, Wheat; 2d) tares, 

' G 2 ' and 

* Communication to tic Board of Agriculture, vp!. iii. 
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VegetaVes and afterwards turnips; 3d, barley; 4th, clover, or jthj 
wheat} 6th, tares •, 7th, oats-, 8th, turnips, Thefcwere 
' the general courfes, with few deviations, obfervcd by a 
Leicefterlhire farmer. 

11 It admits not of a queftion,” adds he, “ that an acre 
of clover, tares, rape, turnips, or cabbages, will furnilh 
at leaft twice the food that the fame acre would have 
done had it remained in pafture: by any one of thcfe 
courfes, therefore, it follows, that the land would main¬ 
tain at leaft as much ftock as when in grafs, befidcs 
producing every other year a valuable crop of com. No 
calculation is made upon the value of the ftraw, which, 
whether confumed as litter or as food, will add con- 
fiderably to the ftock of manure. 

“ That the condition of die land would be improved 
there can fcarcely remain a doubt upon the mind of any 
man who will donfider the fubje£l attentively. The 
plough, by pulverizing the foil and breaking its tenacity, 
not only gives admiflion to the fertilizing influence of 
the atmofphere, but, by intimately mixing the manure, 
prevents that tenacity from taking place in future, fo 
long at leaft as the manure remains totally unexhaufted. 
But as the foil will have a frelh and ample fupply^cvery 
other year, the ftock of manure, with its concomitant 
fertility, will rather accumulate than be diminifiicd } in 
confequence of which, whenever it is again convened 
into plafture, it will be in fuperior condition to what it 
was when firft broken up.” •- 

Feeding of We fhall'afterwards have an opportunity of attend- 
brougbrto * n 6 to fubje& when we come to confider the fub- 
perfeftion. je& of feeding cattle. In the mean time, it may be 
remarked, that this branch of the art of the hulband- 
man, has by no means hitherto. been carried to its 

hi^itt’ft'" • 
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Jiigheft perfe&ion in this country; and that in pTopor- Profit from 
tion as it is improved, and cattle are more carefully vegetables, 
fed, the value of the plough will appear more ^onfpi- 1 

cuous. 


SECT. HI. 

OF THE COMPARATIVE PROFIT TO BE DERIVED FROM 
THE CULTIVATION OF DIFFERENT VEGETABLES. 

Like every other artift or tradefinan, a hulbandman circum- 

will always be under the neceflity of regarding himfelf r ^ c r c r 

as the fervant of the community, and mull endeavour -^tables 

' fit alile 

to rear the vegetables that are in grcatcfl demand, and or not 

that willenable him to derive the greateft profit from the 
portion of territory’which he occupies. The product 
of iome foils and fituations is fo fixed by nature, that 
it is in vain for human art or induftry to alter her de- 
ftination. In our own and in many other countries, 
there are extenfive tra&s of lofty and rugged moun¬ 
tains,. from which the art of agriculture feems to be 
for ever banilhed. Such fituations belong exclufively 
to die Ihephcrd and his flock, to the utter exclufion of 
the plough. Even on fome arable lands it may be found 
fruidefs to attempt to rear many of die more valuable 
vegetable produ&ior.s. In many bleak and unfhcltered 
fields-of the higher country of Scotland, in which tur¬ 
nips and oats are cultivated with tolerable fuccels, it; ' 
would be in vain to expeCt regular crops'of wheat; 
rand though potatoes are found to profper in a Tandy, 
t or even a mofiy foil, it would be in vain to expeCt 
G3 theni 
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mfit from them to produce an equally valuable crop upon a fti(T 
'egetablei.clay, in which the roots cannot fwcll or expand to a 
v " proper fize. In forming a plan of agriculture, there¬ 
fore, the hufbandman muft not overlook the peculiar 
nature of the foil that has fallen to his lot, or its phyfi- 
cal relation to the nature of certain vegetables, as he 
can only hope for fuccefs by adapting the one of thefc 
to the other. 

The hufbandman muft alfo have a fpeci.il regard to 
the (bate of the market to which his commodities are 
to be brought. It is in vain for him to cultivate large 
quantities of roots, fuch as potatoes or carrots, at a di- 
ftance from great towns, which alone can afford a 
market for them, unlefs he intend to coufume them 
upon his own farm by feeding cattle. In a part of the 
country, however, in which great 'breweries are efta- 
blifhed, if his foil is fit for the purpofe, he nfay fafel- 
venture to rear large quantities of barley; as he can¬ 
not in fuch a fituation be at any time deftitute of a 
market. Hence we can perceive, that it is the date 
of the market which muft at all times regulate the en- 
terprifes of the agriculturift, and the kind of crops 
which he is to bring forward. Thus alfo we fee the 
mode in which agriculture may be moft fucccfsfully 
encouraged by a nation. Let an abundant market be 
provided for the .produce of the foil, and that produce 
will infallibly be augmented. In this way, it is evi¬ 
dent that the confumption of grain, by means of di- 
ftilleries or breweries, is highly favourable tc. the 
production of it in great quantities. They are even' 
favourable to the exiftence of plenty, or of abund¬ 
ance of bread for the ufe of the people. In good 
feafons, by affording a ready market, they give 

vitv 
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_vity to the hufbandman, and in bad feafons their ope- Profit &om 
rations can be arrefted by law, and the fuperfluous Vegetables, 
quantity of grain which was meant to be confumed * 
by them, can be converted into human food. Thus 
, they operate in fome meafure like a great public gra¬ 
nary, in which provifions fliould be kept againft an 
accidental lcarcity. 

It may fometimes happen, that by the character 
of the age in which he lives, and the ftate of the 
market which it produces, a hufbandman may find 
himfclf molt profitably employed, when rearing a kind 
of food which is by no means the molt advantageous 
to the population of his country.' This takes place, 
when he is employed in preparing butchers meat in- 
flead of bread; that is, when lie finds it more profit¬ 
able to rear upon his lauds vegetables which can oniy 
ie confumed by cattie, and thus contribute only in an 
rnSireft manner to the fuftenance of the human fpe- 
ties, than to cultivate thofe vegetable productions 
which are fuiled to the human ftomach, and which 
therefore directly and immediately afford fubfiftence to. 
man. According to Archdeacon Hiflop’s comparative 
ftatement, lately publiflied, the weight of food from 
an acre of arable land, on the average of three years, 
a fallow year being included, is nine and a half tunes 
greater than from an acre of feeding ftock. 

The Reverend Dr Walkei; of Coliington, profeflor of "aftnnge, 
natural hiftory in the univerfify of Edinburgh, in a me- culture." 
moruHiddrefled to the Board of Agriculture, ftates the CQm P* red ‘ 
fuJ>ject thus *: lie'obferves, that a Scots acre of good 
G 4 land. 


* Cimmutit. vol. iiu 
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rofit from land, of 40 (hillings rent, which is capable of produ- 
egeublrs cing 1280 pounds of oat-meal in a feafon, will only 
produce 120 pounds weight of mutton. He then 
adds, “ ’rhe difference which axifes to the public 
from thefe two different methods of occupying land,. 
is indeed moil furprifing. A labourer, a manufacturer, 
or a mechanic, often confumes at the rate of a pound of 
meat each day. . The 1 2Q pounds of meat, therefore, 
afforded by the above acre, cannot fupport fuch a con- 
fumer above one-third of the year. He requires no lefs 
than three fuch acres to fupply his wants for the finglc 
article of meat. On the other hand, the fingle acre 
affording 1280 pounds of oat-meal is capable of fup- 
porting three laborious men in health and vigour, and 
with lefs additional fuftenancc than the former con- 
fumer requires. 

“ The labourer, therefore, whp lives chiefly on meat.,' 
demands for his fupport about nine times the quantity 
of land that is neceffary for the fuftenancc of a labourer 
who lives chiefly on grain.” 

Let it even be fuppofed, however, that one pound 
of mutton contains in itfeif as much fubftantial 
nourifhment for the human constitution, as two 
pounds weight of oat meal; ftill it will follow, 
that land cultivated for the production of oats, will 
fupport a population five times greater in number^ 
than can be fupported by the fame land when ufed 
for the paftufe of fheep; and, where one million of 
people are found to exift upon a territory tJecjjpied, 
in the one way, between five and fix millions of pc&nle 
might exift upon the fame land, if it were cultivated 
. for raffing grain, and if the inhabitants would conlbnt 
to ufe it as their food. Were any contrivance adopted, 

of' 
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^>f the nature of thofc already mentioned, for convert-Profit from - 
ing the fucculent roots Of potatoes, carrots, See. into Vegetable*, 
dry meal or flour $ the fame proportional difference of 
population would continue to exift, between nations 
.in which that kind of flour fhould be confumed as hu¬ 
man food, and in which it fhould be ufed for feeding 
cattle: For a man always commits an enormous wafle 
of food, who, inftead of eating grain hiinfelf, gives it 
to an inferior animal, in the expe&ation of afterwards 
receiving an equivalent, by devouring the flefh of that 
animal. 


Accordingly, it feems impofhble for any nation to Population 
reach a very extenfive degree of population, unlefs^htr'mm' 
the people at large confent to fubfift, in a very confider- 
able degree, upon vegetable food. In China, where the .bod. 
Jraclice of polygamy renders the families of rich men 
tery numerous, and where the equal diftribution of 
ifrf^propiTty among the children of the fame family 
prevents the accumulation of great wealth by indivi¬ 
duals, almoft all perfons have found it convenient or 
neceiTary to relinquifh die ordinary ufe of butchers 
meat, and to have recourfe to vegetable food. It is 
only in confequence of this circumftance, that the en¬ 
ormous" population of that empire is fupported. The 
quantity of butchers meat confumed in a country will, 
therefore, always in fpite of every agricultural im¬ 
provement, fet bounds to its population. A nation 
of hunters and {hepherds, who live upon wild animals, 
or uofl i^locks and herds, mult always be few in num- 
aer 7 By agriculture, the numbers of tliefe animals 
imj indeed be increafed; but the men who can find 
Aubfiftence by confuming them; will always be five or 
fix times fewer in number, thap might live upon the 

fame 
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Mfcfrnm fame territory, were the cattle expelled, and the lands • 
fegetabli's, occupied hi rearing food to be immediately tried by 
u """' nuu. 

It is to be obferved, however, that, independent of 
the public tade and manners, this. In ft idea of the ex-, 
pulfion. of cattle, or the total rclincjulfhment of animal 
food, is in our foil and climate, at lend in the prefena 
date of the fcience of agriculture, merely a fpeculutive 
notion, incapable of being reduced into practice, con¬ 
fidently with the rules of good huibandry. Our foil re¬ 
quires to be conftantly renewed by the addition of ma¬ 
nure, which can only be procured of the bed quality 
and in abundance, at a didance from great cities, bv 
means of cattle. We have already taken notice of the 
great fuperiority of Britilh over French hufbandrv. *i 
That fuperiority arifes entirely from the cattle kept up-' 
on our farms, which enable their ow.-rs, by manurj 
and by ameliorating green crops, to raifc larger quali¬ 
ties of com than can be done in any other w av, while, 
at the fame time, a great fupply of butchers meat is ove. 
and above provided. When cattle, therefore, are rear-, 
ed only in moderate numbers, for the purpofe of con- 
fuming the green crops upon a farm, to afloid the means 
of improving the fertility of the foil, they ought not to 
be regarded as diininiihing the quamiry of human food^ 
but, on the contrary, as greatly iwcaCng it, by en- 
ablimr the agricultuiid to b, ' l to market larger quan¬ 
tities of grain than could otheruife be done; while, at 
the fame time, a fupply of die mod nourifliJJljj^ofjill 
• food is over and above provided for the ufe of ipan. " t 
Tlius Providence feems to have contrived to render^t 
the intcred of the human race to preferve, and to give, 
fubliftence to grqat number? of the inferior animals, by 

enabling 
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>*abling thefe animals to pay liberally for the protcQion Profit from 
, . , . . different 

which they receive. Vegetable* 

With thefe general confulerations, however} the ^ 1ICU ^ 
praftical agriculturid, or hulbandman, may have no-dances that 
“thing to do. To fucceed in his profeffion, he muft bailment# 
accommodate himfelf to the public fade, or to the f r< * r P* 1 " 
date of the market around him; and mud confider the rearing 
what commodity, whether grain or butchers meat, 0 * r * U1 ' 
will there bring the bed reward for his labour. He 
may even find the date of the market affcded by other 
circumdances, than the mere tadc of the public for 
butchers meat, in preference to vegetable food; al¬ 
though that mud always be of great importance among 
a luxurious people. Conquering nations, who extend 
^hcir political dominion over didant regions, never fail 
draw to their native country a very great portion 
wealth o: :*••? vanquiihcd dates. The vi&ori- 
•v- nation never fuL, hi fuch cafes, to contain a great 
■ nber of wealthy individuals, whofe revenue is not 
siersved from the cultivation of their native foil, or 
from any branch of manufa&ure or of commercial in- 
Judry carried on by them upon it; but which confids 
of niopey drawn from the remote provinces of the em¬ 
pire, in confequene. o f elates poflefled, or fortunes 


acquired ihtrc, 


for' ice of government. The 


refult of fuch cir. utuda. .es naturally is, thar thefe 
wealthy individuals not only live at home in a luxurious 

f and increalc to an immenfe extciit the con- 
of butchers meat by themfelves and their nu- 
etinue; but for the fake of ofteutation, and 
niy means of employing their wealth, they 
great numbers of carriages and of riding 
. Iiorfes. To fuppor£ fuch eftabliflimcnt?, they them- 

felves 
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?ofit from felves not only convert large trails of territory from 
egctables. arable into pafturc lands; but even the whqlc huf- 
=v ~ , ~' bamlmen of the country are induced to do the fame, 
to derive a profit from fupplying them with butchers 
meat, and with food for their pleafure liorfes. In tho 
mean time, the grain that may be wanted for the 
confumption of the people, whether rich or poor, be¬ 
ing a commodity which is eafily preferred and tranf- 
ported, muft be brought from foreign nations, by a 
portion of the fuperfluoas wealth of the (late; and thus 
a rich and profperous people may come to depend up- 
, on foreigners for a morfel of bread; and, when thefe 
foreign nations happen to experience an unfortunate 
feafon, this wealthy people may fuffer all the horrors of 
famine upon a fertile foil, and in the midfl of overflow¬ 
ing treafures. 

Such was the ftatc of Italy under the anc’cnt Rr ( 
mans. Every part of it was adorned with the parks 
and villas and gardens of the nobles, who derived their 
revenues from the remote parts of die empire. This 
feat of dominion exhibited a picture of boundlefs fplen- 
dpur and magnificence. But the foil was entirely oc¬ 
cupied in the fervice of oflentation or of luxury; and 
Italy, one of the molt fertile corn countries in Europe, 
depended for grain upon Egypt, and the weftcm pro¬ 
vinces of Africa that border upon the Mediterranean. 
Such alfo, though perhaps in an inferior degree, fcems 
to be the pfefent ftate of Great Britain. It has acqui»- 
ed vaft and fertile and populous provinces, wifirt$_the 
torrid zone in the eaft, from Which individuals areVn- 
nually tranfporting home imrtienfe treafures obtained iS 
the public fervice. In the weft, alfo, within the fame' 
torrid zone, by a great expence of treafijre and of hu-, 


man 
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<^an lives, the cultivation of certain valuable' commodi- Profit 601a 
ties has been eftablilhcd; and from eftates fituated there, Vegetables, 
individuals refiding at home now derive great revenues. ’ " 

The principles which regulate human affairs are urfalter- 
«able; and in every age the fame caufes are attended 
with the fame confequences. What occurred in an¬ 
cient Italy, took place among us as foon as the poffefiion 
of diftant territories had leifure to difplay its natural 
effects. Britain formerly not only produced abundance 
of grain, for the fupport of its own inhabitants, but it 
poffeffed a conliderable furplus for exportation. After 
the acquifition of foreign pofleflions, this furplus pro¬ 
duce gradually ceafed to exift; and it appears from do¬ 
cuments,which the legiflature lias acknowledged to afford 
•authentic and complete evidence of the truth of the fadt, 
jpflat, for twenty years paft, notwithftanding all our agri- 
Altural improvements, and the wafte lands that liave 
beefrfroupht under the plough, the produce of grain is 
annually becoming more and more unequal to the cou- 
fumption j and this decreafe appears in fome meafurc to 
keep pace with the increafing value of our diftant pof- 
feflions. In die mean time, we are annually coming 
under the neccflity of purchafing larger and larger fup- 
plies of grain, from the foreign ftates of Europe or of 
North America; and- thus thefe nations, without un¬ 
dergoing the imputation of ufurpation, and without en¬ 
countering the hazard of an unfriendly climate, have 
been enabled through the medium of our luxury to ob¬ 
tain re of the riches of Hindoftan, and of the pro¬ 
fits A our Weft India cultivation. In the mean time 
tli#r agriculture is encouraged, while we are made to 
depend upon them for the neceflaries of life. After all, 

^t appears unreafonable, and would perhaps be improper. 
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principles to regret a ftate of affairs, which is the refult of na¬ 
tion. tional aggrandizement, and of the fupcriority and l'uc- 
1 cefsful enterprifes of our countrymen. Still, however, 
it is obvioufly to be wifhed, that, fo far as agriculture 
is. concerned, we could be reftored to the ftate of inde¬ 
pendence which our anceftors enjoyed, when they were 
able, from their own foil, to fupply themfelvcs with the 
neceffaries of life: fuch a ftate is fometimes necefliiry 
to the independent exiftence of a community, and is at 
all times conducive to its welfare. It can only how¬ 
ever be produced by means of agriculture. There¬ 
fore, 

Ye generous Britons, venerate the plough, 

And o’er your hills and long withdrawing vales. 

Let autumn fpread her treafures to the fun; 

So with fuperior boon may your rich foil. 

Exuberant, nature’s better bleflings pour 
O’er every land, the naked nations clothe, 

And be th’ exhauftlefs granary of a world! 

Thomson. 


SECT. IV. 

. GENERAL PRINCIPLES OF CULTIVATION. 

It is not our intention here to enter into a nugutc dif • 
quifition, concerning the nature of vegetables, 
different fubftances with which they may be connedt '■d, 
in their growth of in their decay. Such inveftigation , 
in a proper arrangement of the fciences, ought to be left 
Z ' tP 
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• to chcmiftry; but even that fcience, fo far as vegetable TVmciplw 
fubftanccs are concerned, is ftill in fuch a (late of im- *" 
perfection, that a detail of the experiments and opinions " 

■fef philofophical chemifts, concerning vcgetablesj would 
—as yet afford’but a very trifling portion of ufeful infor¬ 
mation to the hufliandman. We fhall therefore content 
oiirfclves with here dating fuch general remarks, as ap¬ 
pear neccffarily connected with the important art of 
which we arc now treating. 

A vegetable is not to be regarded merely as a piece Nature -nf 
of matter, or as a mixture of certain material fubftan-'f^^* 
•ces. It is an organised being, poffeffcd of life, which tables, 
is derived from another limilar organized being that 
exifted previous to itfelf; and this former organized 
and living being derived its conftitution from a parent 
ftem, which grew out of a dill older plant, up to an 
Vjrtiquity of which we have no knowledge. A vege- 
ta&ieT in this manner, not only has a birth, but it alfo 
has a growth, which is fijpported by food that it takes 
in and conveys by peculiar organs to the particular parts 
for which it is deftined. When it has arrived at matu¬ 
rity, or reached the perfection of its form and confti¬ 
tution, a vegetable, like an animal, begins to decay, and 
finally dies, and, by a procefs of putrefaction, is con¬ 
verted into a kind of earth. 

To the life of vegetables, in the fame manner as to 
the life of animals, the prefence of atmofpheric air is 
neceflary. They alfo require a certain moderate de¬ 
gree nf-heat; without which their- growth cannot pro- 
ceaJJ although a great degree of it is utterly fatal even 
ytheir texture. That they require moifture, is equal¬ 
ly obvious; as appears from the ordinary effect of rain, 
w of the continued want of it, upon fields and plants. 

Ther 
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jnisnplrs They require Jikewife to be inferted in the earth, qg, 
tion. in fomc way connected with a collection of its parti- 
’ cles; for although fomc plants, particularly the bul¬ 
bous-rooted kinds, vegetate in pure water and air alone, 
it appears that they acquire little addition'of folid fub— 
ftance, and that neither they, nor any of the other 
larger plants, reach perfection, or produce feed, un- 
Jefs planted in the earth, or fupplied with a portion 
of it. 

As all foils afe by no means equally adapted for fup- 
porting vegetables, or bringing them to maturity, it 
is neccflary for the hulbandman to attend to their na¬ 
ture, and the modes in which they may be altered or 
ameliorated for his ufe. Independent of thefe hard 
concretions, which obtain the name of ftones or rocks/, 
it is to be obferved, that the loofer and more divilibi* 
earth which covers moft part of the furface of the glob/ 
and receives the appellation of the foil , may, upoJiTtnc 
whole, and with fuflicicnt accuracy for practical pur- 
pofes, be divided into four kinds, which are in general 
mixed with each other, but which receive their name, 
in ordinary language, from the kind that predominates, 
or is moft abundant. Thefe a*e fund, clay, .chalk, and 
garden mould. Of thefe, far.d and clay arc in fome mea- 
fure the oppofites of each other, while chalk forms a kind 
of medium between them. Sand allows water to filter 
rapidly through it, and fpeedily becomes dry, while clay 
is extremely tenacious of moifture; but a mixture of 
chalk renders fand coufiderably more tenacious 'Atwater, 
while it renders clay more loofe and cafily penetrated 
None of thefe foils, when pure, are valuable for the prb-- 
pofes of agriculture.—Sand does not fufliciently re* 
fhin water for the ufe of vegetables; nor does clay fuf-' 

i for 
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(cj their roots to expand with freedom in queft of nou- Principles 
rifliment. Chalk, or, as it is ufually called, a calcarc- ° 
ous foil, is not of itfelf adapted for railing ufeful plants; T 1 
for, although it may not have the mechanical defeats 
• of find and clay, yet, it is found by experience to be 
of little value to them, cither in confcnuence of its ten¬ 
dency to deftroy their texture by Its corrofive quality, 
that is, by having too much chemical at : :iity with the 
materials of which they confift, or from its not contain- 
_ ing within itfelf the proper materials ncceflary to tlicm 
as food. 

The fourth kind of foil we have denominated garden 
mould ; becaufo it is in its higheft perfe&ion when it 
approaches neared to the rich black earth which re- 
•ccives that appellation. This is the mod proper of all 
^Tiuds of foil for rearing the whole of thofc vegetables 
“jhich^riff accounted valuable in our climate. In pro¬ 
per cirrumfhntes, that is, with a moderate degree of 
heat and of moidurc, it never fails to fend forth and to 
bring to perfection an abundant crop. In proportion 
to the degree in which any foil conlids of this black 
mould, its value increafes. If, therefore, a hufband- 
man could cover the portion of territory allotted to him 
with a tolerable depth of this kind of foil, nothing more 
would be ncceflary to the fucc.efs of his enterprifes, as 
he could rear whatever vegetables he thought fit, in 
perfection, and in great profufion. It is to be obferved, 
however, that tins kind of mould or foil cannot be re¬ 
lied upon as permanent. If crops of grain fliould be 
, taken froiti it year after year, it would foon lofc its fer-" 
tit'e qualities, and become unfit for the purpofes of a 
profperous agriculture. Here then is the remarkable 
difference between this kind of foil and the three others 

Vot. I, H ' that 
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nnciplcs that were formerly mentioned, fand, clay, and chalk..- 
^n! Va * Whatever properties thefe pollefs are unperifhng, and 
= “' r “ J can on ]y j,e altered or modified by the operation of a 
fierce heat. Unfortunately, however, in their pure ftate, 
as already mentioned, they are of little value to the huf- — 
bandman; and it is only in proportion to the degree in 
which they are mixed with the dark coloured or garden 
mould, that they become adapted to his purpofes: but 
as the qualities of this mould are of a traillitory nature, 
it is of the utmofl importance, and ought indeed to form 
the great bafis of every theory of agriculture, to ex¬ 
plain how they may be preferred in exiftence, or re- 
ftored when loft. 


To underftand this fubje£f correctly, it is neccflary 
to confider the nature and origin of this fertile mould. 

It is evidently not one of thofe original fubltances whict^ . 
form a part of the great mafs of the folid globe of tVe 
earth, but appears to be the refult of the operations 
and of the deftru&ion of living and organized beings 
Proccfs by that have exifted upon it. “ Were a naked rock, (fays 
•urefertii- Mr Headrick, in an efiay * which we ihall afterwards 
■*rth the ^ ave occa ^ on t0 mention), fuddenly thrown up from 
the fea or from the bowels of the earth, the firft plants 
which nature would place upon it, would be the va¬ 
rious fpecies of lichens , and fuch as can fubfiit wholly 
upon what they imbibe from the air, without needing 
a foil in which to pufti their roots. Thefe plants ferve 
the double purpofe of clothing the rock, and thus pre¬ 
venting the fine particles that are difiolved by air jnd 
moifture from being waftied away, and, from their 

growth 


* Cefmmitelim of the Bitted of Agriculture, ,ui. ii. 
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growth and diflblution, of accumulating vegetable Principle* 
foil for the fuftenarice of more fucculent plants. The t i on . 
rock is thus gradually made to acquire fuch a depth v_ 
of foil, that it becomes able to luftain not only grades 
and Ihrubs, but may become a receptacle for the oak 
itfelf.” The progrefs here ftated is correct; but fome 
circumftances mult be added to it, »o render it practi¬ 
cally uleful to tlie hufbandman. It is to be obferved, 
then, that animal fubftances, after they have ccafed 
to form a part of a living body, have a tendency to 
proceed rapidly into a ftate of putrefactive fermenta- . i 

tion, by which the greateft part of their niafs is render- '<■ 

ed volatile. When animal Jubilances are mingled with 
vegetables, they fpeedily communicate their own fer¬ 
mentation or putrefaction to the vegetables, which by 
•means cf it are decompofed, fall to pieces, and are 
^transformed into that kind of black earth, which we 
jiSJe^alled garden mould, and which forms the moll % 

fertile of all foils for the production of vegetables. 

It is by this procefs then, that is, by the fermentation 
of vegetable by means of animal fubftances, that the 
furface of this globe has been fertilized, _or a black and 
rich mould produced upon it, as we daily fee taking 
place ’in a variety of fituations. No fooner do the 
fmall lichens or mc.Tes cover the face of the naked 
rock, or gravel, or clay, than a variety of fpecies of 
fmall animals appear, and feed upon them. As the 
plants and animals die in fucceJlion, their fubftances 
mingle and give rife to the putrefaction already men¬ 
tioned, which is productive of a fmall portion of foil. 

A new race of plants of greater ftrength and bulk rifes 
upon the ruins of the firft, and fupports larger animals, 
jdl deftined in their turn to periih and to increafe the 

H a quantity 
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incipfcs quantity of fertile foil. More valuable graces loon 
tibn. ' fupplant the original fmall and coarfe vegetables, and 

^-'die fpot afiumes die appearance of a rich verdure. 

New fpecies of animals alfo begin to inhabit it: fnails 
and worms abound •, and by their remains contribute 
to the dillblution of the roots of plants which every¬ 
where penetrate tlie new foil, and to the decompofitioil 
of the Items which periodically fall down. When the 
foil has acquired fuflicient depth, it is flickered by 
flirubs; and, laftly, by foreft trees, under the {hade of 
which the larger animals exift. The trees Ihed their 
leaves every fcafon, and every feafon confequently gives 
an additional layer or Jtreturn of fertile mould to the 
foil: and thus, while the foreft endures, the fertility of 
the territory on which it ftands continues to be aug¬ 
mented by its fpoils, and by the bodies of the animals* 
which repair to it for flicker. 

This procefs, by which nature gives fertility toThe 
earth, or creates the rich mould on which vegetables 
fiourilh, ought to be imitated by the huibandman; and, 
in fa£t, it has been imitated, in confequencc of a know¬ 
ledge that is derived from experience and from prac¬ 
tice, rather than from the general {peculations of fei- 
ence. The imitation of nature upon this point confti- 
tutes the art of producing manures, which will be after¬ 
wards confidered. The principle upon which it proceeds, 
tells upon this foundation, which is known to be true 
in faft, that the fermentation of animal and vegetable 
fubftanccs produces that kind of dark rich mould which 
forms the moft fertile foil. 

In what way, or by what peculiar operation, this 
kind of mould or foil becomes fo highly conducive and 
fubfervientto the growth of plants, is a point of more 

difficult 
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difficult refearch, and is fortunately of lefs importance lWiples 
to be known to the pra&icai agriculturift. It may be 
obferved, however, that this mould poffcffes, in an emi- * 
nent degree, all the requifites neceflary to the fuccefs of 
vegetation. It retains moifture, which is fo neceflary 
to that procefs, without, at the fame time, keeping hold 
of it with that retentivenefs which, in clay, has the ef¬ 
fect of injuring the roots of the plants. As this mould 
coniiils of the remains both of animal and vegetable 
life, it neceffarily contains an immenfe variety of in¬ 
gredients which have different degrees of chemical af- ‘ 

Unity to each other. By the operation of thefe affini¬ 
ties in bringing the different fubftances into new com- 
binations, a great quantity of heat muft be continually 
^produced or evolved, as occurs in fo many chemical 
proccffes. By this heat the roots of the plants will be 
^loii&Jtad, cfpccially v.hen a (lifted by the heat which 
they themfclves throw out or produce when germi¬ 
nating. Thus, by the kind of foil now mentioned, or 
by the aid of manure, the defctls of a cold and un- 
genial climate may, in fome meafure, be re&ified, and 
the feeds and roots of vegetables may be fupplied with 
due and feafonable warmth. It is alfo probable, that ConjeOnre 
what is called the exhaufted Hate of a foil, in confe- 
quence of much ploughing, and many crops having been 
taken from it, may partly arile from this circumftance, 
that all the chemical affinities having at lad; operated, 
every particle of the foil remains at reit, and no more 
heat is produced by the a&ivity of its parts. 

That plants growing in fertile mould like that now 
•'Mentioned, derive nourifliment or food from it, cannot 
be doubted, fince we fee, that when taken out of it, or 
placed in another but lefs favourable foil, they fpeedi- 
H 3 
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triples ly go into decay. What the particular fubfhnccs are, 
It*- however, which they take from it, has not been difeo - 
"v*””"' vered. But it appears from the minutenefs of the ex¬ 
treme fibres of the roots of plants, that the food which 
they abforb mull be foluble in water, or in a liquid 
ftate when taken in by them. Accordingly, their food 
is adlually found to afeend through their organs in a 
liquid form. Of this liquor or fap there are two 
kinds, the afeending and the defeending. The afeending 
fap is that which rifes in the fpring ; and by cutting a 
fhort way through the bark into the wood of many 
trees, large quantities of it may be drawn oiT, without 
injury to their health or growth. This fap afeonds to 
the leaves, and there undergoes feme change by the 
action of the air •, for the leaves of vegetables appear 
to perform to them an office linii’a * ; -hat which ij, 
accompliihed in animals bv the organ m tOr: Jjjngsf 
From the leaves the fap, thus-nged, detrends to crow 
part of die plant, and contributes to its growth hv be¬ 
coming a part of its fubilancc. It would fecin, how¬ 
ever, that the liquors which circulate in plants, not or.iv 
undergo a change at the leaves, but alfo at their firit 
entrance by the vefiels of the roots ; for if feveral dif¬ 
ferent kinds of trees are ingrafted upon the fame com¬ 
mon flock, each of them is able to derive the fap pecu¬ 
liar to it felt from tli-- fap of rise common flock. Thus 


alfo the cheir ifls have informed that vinegar, called 
by them the arrtzus acid, is found variouily combined in 
the afeending fap of various trees 5 but it has never yet 
been difeovered, that vinegar exifts in any perceptible 
quantity in vegetable mould. That fubftance, therefore,- 
inufl be formed by the root, by bringing together the ingre¬ 
dients of that acid w hich it finds and felc&s in the earth. 

When 
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When any plant, whether great or fmall, is put in- Principle* 
to a dole vend, and ftrongly heated, allowing only t ion. 
the fmoke to efcape, the refidue in all cafes is of the * " J 
fame nature, and is called charcoal, or by the chemifts 
carbon. Of this carbonaceous matter a confiderable 
quantity is always found in rich garden mould, derived 
no doubt from the remains of vegetable fubftances of 
which that mould was originally formed. This car-, 
bonaceous matter, however, or charcoal, being info- 
luble in water, cannot in its ordinary Hate enter into 
the veflcls of growing vegetables •, but, as it is render¬ 
ed foluble by a variety of combinations, it is no doubt 
found out in fuch a ftate by the fibres of growing roots, 
and conveyed upwards in the juice. But as all vege¬ 
table mould, amt die charcoal or carbonaceous matter 
•which it contains, is the refult of the ruins of vegetu- 
ti.-uj, ami is the lichens or vegetables of the coarfefi. 
'iT.ulimp.u-e which originally grow upon the na- 
1-i: me. t .-'i-urifhnvrut than water and 


n*.iat.iyi-«cric .itr, u j.vo&tb'e, that out of tliefe mate- 
mls they are capable of forming the charcoal, which 
conftitutes the bafts of their form, and of the couftitu- 
tion of every other vegetable. It. is true, that the che- 
mitts’Kill regard carbon or charcoal as a finiple and 
uncompounded fubft in<_e i :u.d they have not found it 
•in water, nor in atmofpbevx air, uulefs in the molt mi¬ 
nute degree, refulting probably from the combultion of 
fires and the breathing of animals in inhabited coun¬ 
tries. But although chemifts have not hitherto been 
able to find charcoal in die three ftmple Jubilances, 
oxygen, hydrogen, and azote, of which atmofpheric 
ifft and water are compofed, it feems evident, that the 
mighty Chemift who contrived this world and the coa- 
H 4 ftitutiori 
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principles ftitution of vegetables, finds no difficulty in fomiing it 

i CrJi'fVa- . r . . . 

. tioa. of thote materials by means oi their organization, 

' Hence we rather thi:-.*, dial water and air mult con- 
Ititiite the original food of the fimpleft and coarfell 
kind of plants; but if this idea be true, it is to be re¬ 
garded as a fact that is more curious in l'poculat'um 
than ulc fill in practice: for it is certain, that the more 
valuable and larger vegetables, which it is the bufiuefs 
of the hulbandman to cultivate, cannot be reared to 
perfection without the aid of vegetable mould. Though 
they may pofl'efs, therefore, the power of deriving a por¬ 
tion of their folid fubltaucc, or of the carbonaceous mat¬ 
ter which they contain, from common air ami water, 
they cannot obtain the whole by this means, and re- 

-gotabli-i q U i re the aid of the remains of former vegetation. It is 

: the food : . 

each thus that one fyitem is feen to pervade every part of na»«* 

l! ' ture, as through all her works one clafs of animated,/ 
beings only enjoys life in confcqucncc of the delirlifciw.p 
of another. Thus the carnivorous animals con fume 
thofe that live upon vegetables ; and thus, in like man¬ 
ner, one fpecies of vegetables only fubfiits upon the 
ruins, and is fed by the fubiiance, of a former genera¬ 
tion of plants. 

Bdides animal fubllances, there are fume minerals 
that have a tendency to accompli Hi the decompofition 
of vegetables, and thereby to reduce them into a halt 
of mould, pofleffing in a great degree the qualities of 
the garden mould that is produced by tire fermenta¬ 
tion of the remains of animals and vegetables, the for¬ 
mation of which has now been deferibed. Of the mi¬ 
nerals that have this tendency, lime is the chief, and 
indeed the one commonly in ufe, either pure or when 
combined with clay under die form of marl. To the. 

effect 
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trfl'efl qf lime, tlierefore, we {hall call the attention of Principles 
the reader. tl0H . 

Where the ground has been fuffercd ta remain un« * r " 
cultivated for many ages, producing ail that time fuc- 
culent plants which are eaftly putrefied, and trees, the 
leaves of which likewile contribute to nrich the ground 
by their falling oft ancl mixing with it, the foil will in 
a manner be totally made up of pure vegetable earth, 
and be the richcll, when cultivated, that can be ima¬ 
gined. Mliis was the cafe with the lands of America, 

‘They had remained uncultivated perhaps fince the crea¬ 
tion, and were endowed with an extraordinary degree 
of fertility; nevertheless we are allured, by perfons 
who have examined the lands in America, that fuch 
, grounds as have been long cultivated, are often fo much 
»<\h:wllcd, as to be much worfe than the generality of 
• (cultivated grounds in this country. Here, then, we One ijwci>» 
Is.*, .'■?n*examp:e of one fpccies of poor foil; namely, 
die that has been formerly veiy rich, but has been de- 1 ’/ !inic - 
prived, by repeated cropping, of the greatest part of 
the vegetable food it contained. 'The farmer who is 
in poiTcfiion of fuch ground, would, no doubt willingly 
reitore it to its former Hate; the profent qaeftion is. 

What Inult be done in order to obtain this end ? We 


{hall fuppefe the farmer tries lime. This fubftance, 
being of a feptic nature, or having a tendency to re¬ 
duce vegetable fubllances into a ftatc of putrefaction, 
will a£t upon fuch parts of the foil as arc not pu¬ 
trefied, or but imperfectly fo; in confequence of 
which, the farmer will reap a better crop than former¬ 
ly. The feptic nature of the lime is not entirely al¬ 
tered by any length of time. In ploughing the 
ground, the lime is more and more perfectly mix- 
■j ' d 
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1 cipirs ed with it, and gradually exerts its power on every 
putrefcible matter it touches. As long as any matter 
» of this kind remains, die farmer will reap good crops; 
but when the putrcl'cible matter is all exhautted, the 
ground then becomes perfectly barren; and the c.uv- 
ttic qualities of die lime are mod unjultly blamed for 
burning the ground, and reducing it to a caput tnor- 
tuum; while it is plain die lime has only done its office, 
and made the fuil yield all that it was capable cf 
yielding. 

1 Vrv-'esof When ground has been long uncultivated, producing 
all the time plants, not fuccufcnt, but fuch as are very 
ij iime. difficultly diffolved, and in a manner incapable of pu¬ 
trefaction ; there the foil will be exeeffively barren, and 
yield very fcanty crops, though cultivated with the- 
greateft care. Of tlus kind are thofe lands covered witSf-' 
heath, which are found to be the moll barren of any, and 
die moll difficultly brought to yield good crops. *tirdffs 
cafe lime will be as ferviceable as it was detrimental 
in the other; for by its feptic qualities, it will conti¬ 
nually reduce more and more of the foil to a putrid 
{Lite ; and thus there will be a conllant lucceflion of 
better and better crops, by the repeated ufe of lime 
when the quantity firll laid on has exerted all its force. 
By a continued ufe of this manure, the ground will be 
gradually brought nearer and nearer to the nature cf 
garden mould ; and, no doubt, by proper care, might 
be made as good as any : but it will be as great a mis¬ 
take to imagine, that, by die ufe of lime, dffs kind of 
foil may be rendered perpetually fertile, as to think 
that the other was naturally fo ; for though lime enriches^ 
this foil, it does fo, not by adding vegetable food* to 
it, but by. preparing what it already contains ; and whep 
2 all ’ 
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all is properly prepared, it mufl as certainly be exhaufted I’nncmhs 
as in the other cafe. tiou. 

Here, then, we have examples of two kinds of poor • r 

„ , i J oor loll?, 

foils ; one of which is totally deftroyed, the other great- i, 0 w reiio- 

■ ly improved, by lime, and which therefore require very red ‘ 

different manures; lime being more proper for the laft 

than dung} while dung, being more proper to reftore 

an exhaufted foil than lime, ought only to be ufed for 

the firft. 

By attending to the diftin&ion between the reafons 
for the poverty of the two foils juft now mentioned, we 
will always be able to judge with certainty in what cafes 
lime is to be ufed, and when dung is more abfolutely 
ncceffiry. The mere poverty of a foil is not a criterion 
whereby we can judge; we mult confider what hath 
made it poor. If it is naturally fo, bearing heath and 
other^Cjjrfe plants, we may almoft infallibly conclude, 
that it will become better by being manured with lime. 

If it is artifi. Lilly poor, or exhaufted by continual crop¬ 
ping, we may conclude that lime will entirely deftroy 
it. We apprehend, that it is this natural kind of po¬ 
verty only which Dr Anderfon fays, in his' Eflays on 
Agriculture, may be remedied by lime; for we can fcarce 
think that experience would direct any perfqn to put 
lime upon land already exhaufted. His words are, 

“ Calcareous matters at! as powerfully upon land nr r Ander- 

that is naturallv poor, as upon land that is more 1,, "’ s opim ’ 

' r , 1 >n concern. 

richly impregnated with thofe fubftances that ng lime. 

tend to produce a luxuriant vegetation.” 

“Writers on agriculture have long been in the cu- 
djom of dividing manures into two claffes, viz. Enriching 
manures, or thofe that tended dirc&ly to render the 
foil-more prolific, however fterile it may be ; among the 

foremoft 
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^Principles forcmoft of which was dung: Exciting manures, or thole 
•CCnltiva- ° ° 

tion. that were fuppofcd to have a tendency to render the 

' foil more prolific, merely by afting upon thofe enrich*, 
ing manures that had been formerly in the foil, and gi¬ 
ving them a new ftimulus, f» as to enable them to ope¬ 
rate anew upon that foil which they had formerly ferti¬ 
lized. In which clafs of ftiinulating manures, lime was 
always allowed to hold the foremoft place. 

“ In confequcnce of this theory, it would follow, 
that lime could only be of ufe as a manure when ap¬ 
plied to rich foils—and when applied to poor foils, 
would produce hardly any, or even perhaps hurtful 
effe£ts. 

“ I will frankly acknowledge, tlv.it I myfelf was to 
far impofed upon by the beauty of this theory, as to 
be hurried along with the general current of mankind,- 
in the firm perfuafion of the truth of this observation, 
and for many years did not fuflicicntly advert to thofe 
fa£ts that were daily occurring to contradict this theo¬ 
ry.—I am now:, however, firmly convinced, from re¬ 
peated obfervations, that lime, and other calcareous 
manures, produce a much greater proportional improve¬ 
ment upon poor foils than fuch as are richer;—and 
that lime alone, upon a poor foil, will, in many cafes, 
produce a much greater and more lulling degree of fer¬ 
tility than dung.” 

Thus far Dr Anderfon’s experience is exa&ly con*, 
formable to the theory we have laid down, and what 
ought to happen according to our principles. He men¬ 
tions, however, fome fa£ts which feem very flrongly to 
militate againft it; and indeed he himfclf feems to pro¬ 
ceed upon a theory altogether different. 


« Calcareous 
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Calcareous matter alone (fays he) is not capable Principle* 
of rearing plants to perfeSion;—mould is necef- t ; on . 

. fary to be mixed with it in certain proportions,' 
before it can form a proper foil. It remains, 
however, to be determined, what Is the due pro- nature ° f .» 
portion of thefe ingredients for forming a proper 
foil. 

“ We know that neither chalk, nor marl, nor lime, 
can be made to nourifh plants alone ; and foils are fome- 
times found that abound with the two firft of thefe to 
a faulty degree. But the proportion of calcareous mat¬ 
ter in thofe is fo much larger than could ever be produ¬ 
ced by art, where the foil was naturally ddlitute of thefe 
fubftances, that there feems to be no danger of erring 
on that fide. Probably it would be much eafier to cor- 
the defects of thofe foils in which calcareous mat- 

• 

ters fuperabound, by driving earth upon them as a ma¬ 
nure, tnan is generally imagined j as a very fmall pro¬ 
portion of it fometimes affords a very perfect foil, I 
lhall illuftrate my meaning by a few examples. 

“Near Satidfide, in the county of Caithncfs, there Exampie* 
is a pretty extenfive plain on the fea coaft, endowed 
with a moft lingular degree of fertility. In all feafons 
it produces a moft luxuriant herbage, although it never 
got any manure fince the creation; and has been from 
time immemorial fubjecled to the following courfe of 
crops. 

“ i. Bear, after once ploughing from grals, 
ufually a good crop. 

“ 2. Bear, after once ploughing, a better crop 
than tlie full. 

“ 3. Bear, after once ploughing, a crop equal to 
the firft; 
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“ 4. 5. and 6 . Natural grafs, as clofe and rich 
as could be imagined, might be cut, if the 
poffefl'or fo inclined, and would yield an ex¬ 
traordinary crop of hay each year. 

** After this the fame courfe of cropping is renewed.. 
The foil that admits of this Angular mode of farming, 
appears to be a pure incoherent fand, deditute of the 
fmalled particle of vegetable mould ; but, upon exami¬ 
nation, it is found to confift almoft entirely of broken 
{bells: the fine mould here bears fuch a fmall propor¬ 
tion to the calcareous matter, as to be fcarce percep¬ 
tible, and yet it forms the moil fertile foil that ever I 
yet met with. 

“I have feen many other links (downs) upon the 
iea fltore, which produced the moil luxuriant herbage, 
and the clofeft and fweeted pile of grafs, where th?£ 
confided of {belly fand; which, without doubt, derive 
their extraordinary fertility from that caufe. *" 

** A very remarkable plain is found in the ifiand of 
Jir-eye, one of the Hebrides. It has been long em¬ 
ployed as a common: fo that it has never been diilurb- 
ed by the plough, and affords annually the moil luxu¬ 
riant crop of herbage, confiding of white clover and 
other valuable padure grafs, that can be met with any¬ 
where. The foil confids of a very pure flielly fand. 

“ From thefe examples, I think it is evident, that a 
very fmall proportion of vegetable mould is fuflicient to 
render calcareous matter a very rich foil. Perhaps, 
however, a larger proportion may be neccffary when it 
is mixed with clay than with fand; as poor chalky foils 
feem to be of the nature of that compofition.” 

To thefe examples brought by Dr Anderfon, we 
may add fome of the fame kind mentioned by Lord 

Kaimes, 
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Kaimes. His lordfhip having endeavoured to eftablifh Principle 
the theory of water being the only food of plants, t ; nil . a ' 
though he liimfelf frequently deviates from that theory, r ‘ ' 
yet thinks it poiBble, upon fuch a principle, to make a 
. foil perpetually fertile. 

“ To recruit (fays he), with vegetable food, a foil 
impoverilhed by cropping, has hitherto been held the 
only objeti of agriculture. But here 0]'»ns a grander 
obje<2, worthy to employ our keencft imluftry, that of 
making a foil perpetually fertile. Such foils adlualJy 
exiftj and why fhould it be thought, that imitation 
here is above the reach of art ? Many are the inftan- 
ces of nature being imitated with l'uccefs. Let us not 
defpair while any hope remains; for invention never 
was exercifed upon a fubjedl of greater utility. The 
' attempt may fuggcll proper experiments: it may open 
new vuiws: and if we fail in equalling nature, may we 
not, however, hope to approach it ? A foil perpetually 
fertile inuft be endowed with a power to retain moifturc 
fuihcient for its plants, and at the fame time mull be 
of a nature tliat does not harden by moifturc. Calca¬ 
reous earth promifes to anfwer both ends ; it prevents 
a foil from being hardened by water; and it may pro¬ 
bably alfo invigorate its retentive qualify. A field, 
that got a fuihcient dofe of clay marl, carried above 
30 fucceflive rich crops, without either dung or fallow. 

Doth not a foil £b meliorated draw near to one per¬ 
petually fertile ? Near die eaft fide of Fife, the coaft 
for a mile inward is covered with fea fand, a foot deep 
or fo ; which is extremely fertile, by a mixture of fea 
lliells reduced to powder by attrition. The powdered 
Ihells, being the fame with (hell marl,, make the fand 
retentive of moifture; and yet no quantity of moifture 

will 
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JJ^I- will unite the fand into a folid body. A foil fo mixed 
tk>n, * fecms to be not far diftant from one perpetually fertile. 
Thefe, it is true, are but faint effays; but What will not 
perfeverance accompliih in a good caufe ?” 

■'in'l.ord * Having thus, in a manner, pofitively determined with 
aimes’s Dr Andcrfon, that no dofe of calcareous matter can 
eorjr " poflibly be too great, we cannot help owning ourfelves 
furprifdd on finding his lordfitip exprdling himfelf as 
follows: “ An overdofe of {hell marl, laid perhaps an 
inch, and an inch and a half, or two inches thick, 
produces, for a time, large crops : but at laft it renders 
the foil a caput mortnum, capable of bearing neither corn 
nor grafs; of which there are too many inftances in 
Scotland. The fame probably would follow from ad 
overdofe of clay marl, ftone marl, or pounded lime- 
ftone.” To account for this, he is obliged to make *a , 
fuppofition directly contrary to his former onej name¬ 
ly, that calcareous matter renders the foil incapable of 
retaining water. _ This phenomenon, however, we 
think is folved upon the principles above laid down, in 
a fatisfa&ory manner, and without the leaft inconfift- 
ency. 

icniat As to rendering {oils perpetually fertile, we cannot 
chime- teJp thinking the attempt altogether chimerical and 
.vain. There is not one example in nature of a foi! 
perpetually fertile, where it has no fupply but from the 
air and the : rain which, falls upon it. The above re¬ 
cited examples can by" no means .bemdmitted as proofs 
of perpetual fertility. We know, that the grafs on the 
banks of a river is much" more luxuriant than what 
grows app diftance: the reafon is, that the water is at- 
the earth, and communicates its fertilizing 
qualities to it; but was the river to be dried up, the 
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gt-afs would focal become like the reft. Why fhould Principle 
not the ocean have the fame power of fertilizing plains t ion. 
near its fliores, that rivers have of fertilizing fmall fpots ' r 
near their banks ? We fee, however, that it ha£h not: 
for the fea Ihores are generally fandy and barren. The 
reafon of this is, that the waters of the ocean contain a 
quantity of loofe acid; and this acid is poifonous to 
plants.: but, abftraGing this acid part, ■fre hefifate not 
to affirm, that fea water is more fertilizing than river 
water. It is impoffible to know how far the waters of 
the ocean penetrate under ground., through a fandy 
foil. Where they meet with nothing to'abforb their 
acid, there the ground is quite barren ; but in palling 
through an immettfe quantity of broken (hells, die cal¬ 
careous matter will undoubtedly abforb all die fuperfluous 
<v.cid; and dius the foil will -be continually benefited by 
its vicinity to the ocean. All the above fields, there¬ 
fore, ffte evidently fupplied with nourishment from the 
ocean: lor if the fait water has fufficisnt efficacy to 
render fields which are in its neighboUThood barren, 
why lbould it not, like other water, render them fertile 
when the caufe of bajrrennefs is Removed, frbni,it ? 

After all, the field , in Caithnefs, mentioned by Dr 
Anderfon, feeins to have , beqn .perpetually fertile only 
in grafs; for though the fecopdjear it 'carried a better 
crop of bear 'die mird year 

the crop' was worfethan the fceqnd, and dnly equkl to 
the firft. 'Had it been ploughed a. &urdi time, .the crop 
would probably have, been worie than jhe firft.; Ground 
is not near fo mudi ezhau^id bjf wafa as com, even 
though the crop W cut^and’ ican&d.'W; end fttll lefs 
if it only fee<|^ cattle, and is tpanured by their dung; 
which appears, tolbave been the cafe yitb -this field. 

, Vol. I. , J Lord 
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principles Lord Kames, indeed, mentions fields in Scotland, 
tion. pail memory, have carried fucccfiive crops of wheat, 
' peafe, barley, oats, without a fallow, and without ma¬ 
nure ; and particularizes one on the river Carron, of 
nine or ten acres, which had carried 103 crops of oats 
without intermiffion and without manure: but as wc 
are not acquainted with any fuch fields, nor know any 
thing about their particular fituation, we can form no 
judgment concerning them. 

fovfd'hy Defe&ive foils are fometimes improved by being mixed 
asture. with each other. Thus clay, or a foil chiefly formed of 
that ingredient, is apt, as formerly noticed, to be harden¬ 
ed by the heat of the fun, to that the vegetables can fcarce 
penetrate it in fuch a manner as to receive proper nou- 
rifhment. Sand,on the contrary, if it is not fituated fo as to 
receive a great deal of moiilure, is very apt to be parch 
ed up in fummer, and the crop deftroyed; nor has it 
fufiicient adhefion to fupport plants that have ffrW* roots 
and grow high. From thefe oppofite qualifies, it is 
evident that thefe two foils would be a proper manure 
for one another: the clay would give a fufiicient de¬ 
gree of firmnefs to the fand, and the fand would break 
the too great tenacity of the clay. According to Dr 
Home’s experiments, however, fand is the word manure 
for clay that can be ufed. He recommends marl moil. 
To reduce clay grqjmd as near as poilible to the form 
of pure vegetable mould, it irruft firft be pulverized. 
r Pri$ is moil effe&ually performed by ploughing and 
harrowing j but care muil be taken not to plough it 
whilft too wet, otherwife it will concrete into hard clods 
which can fcarcely be broken. After it is pulverized, 
however, fome means muil be taken to keep it from 
concreting again into the fame hard maflTes as before. 

According 
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According to Lord Kaimes, though clay, after pulve- Principle* 
nzation, will concrete into as hard a mats as before, if tion. 
mixed with water; yet if mixed with dunghjll juice, ’ 

it will not concrete any more. Lime alfo breaks its 
tenacity, and is very ufefui as a manure for this kind of 
foil. > 

The conclufion, however, which wewilh the pra&ical Fertility of 
farmer to draw from our theory is, That there is a certain 
limit to the fertility of the earth, both as to duration and 
to degree, at any particular time: that the nearer any foil 
approaches to the nature of pure garden mould, the 
nearer it is to the moll perfect degree of fertility \ but 
that there are no hopes of keeping it perpetually in 
futh a date, or in any degree of approximation to it, 
hilt by ronitant and regular manuring with dung. 

'lame, clnlk, marl, &c. may be proper to bring it 
near jo this dale, but are abfolutcly unfit to keep it 
continually fo. They may indeed for feveral ycark 
pi educe Inge crops} but the more they increafe the 
fertility for feme years, the fooner will they bring on 
an abfolute barrennefs j while regular manuring with 
plenty of dung will always enfure the keeping up the 
foil in good condition, without any occafion for fallow. 

What we have faid concerning the ufe of lime, &c. 
applies hkewife to the practice of frequent ploughing, 
though in a lefs degree. This tends to meliorate 
ground that is naturally poor, by giving an opportu¬ 
nity to the vegetable parts to putrefy; but when that 
is done, it tends to exhaud, though not fo much as 
lime. A judicious farmer will conftantly drive to keep 
hjs lands always in good condition, rather than to make 
them fuddenly mych better} led a few years ihould 
convince him that he was In reality doing almod irre- 
12 parable 
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Tracgfe* parable mifchiefj while he fancied himfelf making im- 
tion. provements. As for the ridiculous notions of ftimu* 
lating the ground by faline manures, for the purpofe of 
exciting it to perpetual fertility, we hope they will never 
enter the brain of any rational pra&itioner of agriculture. 

In addition to what is here Hated, however, concern¬ 
ing the diftinftion of foils in general, it may be necef- 
fary to take notice of the manner in which, with a prac¬ 
tical view, they have ufually been diferiminated by agri¬ 
cultural writers. This is the more neceflary, on account 
of the frequent recurrence of various denominations of 
foil in treatifes upon this important fubjecl, ihe ufc of 
which, from the want of a fcientific nomenclature, it 
will not be entirely in our power to avoid. Mr Young 
remarks, that ia fome parts of England where husband¬ 
ry is fuccefsfully praciifed. any loofe d, v v. called marl,' 
in others marl is cj^led chalk, in others clay is called 
loam. To avoid in^rcafing this contuPon, we ilvalT here 
follow th$ practical defeription of foils given by the 
celebrated chemift Richard Kirwan, Efq. previoufly ob- 
ferving, that by calcareous earth, is meant chalk and all 
ftoues that burn -to lime, eflervefeing in their natural 
ftate with all acids. Argil is pure clay, which forms 
alum with the vitriolic acid, but fcarcely effervefees 
with any of the acids. Siliceous earth is flint or pure 
fand, fuch as that whereof glafs is made; it eflervefees 
with no acid. Wc may add that ferruginous earth, or 
iron, is the caufc of the red or brown colour that ap¬ 
pears in many foils. 

“ The foils moil frequently met with, fays Mr Kir- 
wan* and which deferve a diftinft confiddtj^tion, are 
clay, chalk, fahd, and gravel, clayey loam, chsdky 
hxa&p gravelly loani} , ferruginous loam, 

boggy 
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boggy foil, and heathy foil, or mountain as it is often Principle* 

1 ofCultiva.’ 

called. tion. 

“ Clay is of various colours; for we meet with white ,' " 

gray, brownilh red, brownilli black, yellowilb, or bluifh 
days | it feels fmooth, and fomewhat un&uous; if 
moilt, it adheres to the fingers, and if fufficiently fo, it 
becomes tough and du&ile; if dry, it adheres more or lefs 
to the tongue; if thrown into water it gradually diffufes 
itfelf through it, and flowly feparates from it. It does 
not ufuaily effervefce with acids, unlefs a ftrong heat 
be applied, or that it contains a few calcareous particles 
or magnefia. If heated, it hardens and burns to a 
brick. 

“ It coufifts of argil and fine fand, ttfually of the 
filiceous kind, in various proportions, and more or lefs 
^ferruginous. Hie ... g‘.l forms generally from 20 to yj 
pfi cwi. tithe whole mafs, the fand and calx of iron 
the remainder. Hide are perfe&ly feparabTe by boiling 
ii. 'I rung vitriolic acid. 

Chalk, ii not very impure, is of a white colour, mo¬ 
derate confidence, and dully lurface; ftains the fingers ; 
adheres (lightly to the tongue; does not harden when 
heated, but on tlie contrary, in a it rang heat, burns to 
lime, and iofes about f v of its weight. It effervefees 
with acids, and diilolves almoil entirely therein, I iliali 
alfo add, that tins folution is not diiturbed by cauftic 
volatile alkali, as this civcumftance diltinguilhcs it from 
magnefia. It promotes putrefaction. 

“ Sand.—-By this is meant fmpll ldofe grains of great 
fiardnefs, not cohering with water nor. foftened by it. 

It is generally of die filiceous kind, and dierefore info- 
lubTe in acids. 

Gravel differs from fand chiefly in fiZe} however, 

I 3. ftone* 
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finciples ftones of a calcareous nature, -when fmall and rounded, 
tion. are often comprehended under that denomination. 

« Loam denotes any foil moderately cohefive, tliat is, 
lefs fo than day, and more fo than loofe chalk; by the 
author pf the Body of Agriculture it is faid to be a day 
mixed with fand. Dr Hill defines it an earth compofed 
of diffimilar particles, hard, ftiff, denfe, harih and rough 
to the touch, not eafily du&ile while moift, readily dif- 
fufiblc in water, and compofed of fand and a tough* 
vifeid clay. The definition I have given, feems moil 
fuited to the different fpccies 1 ihall now enumerate. 

“ Clayey loam denotes a compound foil, moderately 
cohefive, in which the argillaceous ingredient predomi¬ 
nates } its coherence is then greater than that of pure 
clay $ the other ingredient is a coarfc fand, with or with¬ 
out a fmall mixture of the calcareous ingredient. It is' 
this which farmers generally call Jtrong, Jhff, cold , and 
heavy loam, in proportion as the clay abounds in iti 

“ Chalky loam. This tenp indicates a loam formed 
of clay, coarfe fand, and chalk } in which, however, the 
calcareous ingredient, or chalk, much predominates. It 
is lefs cohefive than clay .loams. 

“ Sandy loam, denotes a loam in which fand pre¬ 
dominates. It is lefs coherent than cither of the above 
mentioned. Sand, partly coarfc, and partly fme, forms 
from 80 to 90 per cwt. of this compound. 

“ Gravelly loam differs from tlio luff, only in con¬ 
taining a larger mixture of coarfe fand or pebbles. This 
and the two laft are generally called by farmers light or 
, hungry, foils; particularly when they have but little 
depth. 

“ Ferruginous loam, or till. This ip generally of a 
dark hgpwn or reddifli colour, and much harder than 

any 
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any of the preceding. It coniifts of clay and calces of Wnripfo 
iron, more or lefs intimately mixed. It may be dif- tfon. R " 
tinguilhcd not only by its colour, but alfo by its fuperior 1 
weight. It fometimes effervefces with acids and fome- 
times not j when it docs, much of the irony part maybe 
feparatcd, by pouring it when well dried into fpirit of 
fait, from which the iroh may be feparated by alkalies or 
chalk. 

“ Akin to this are certain vitriolic foils , which, when 
fteeped in water, impart to it the power of reddening 
fyrup of violets. Thefe are generally of a blue colour, 
but redden when heated. 

“ Boggy foil, or bogs, conlift chiefly of ligneous 
roots of decayed vegetables mixed with earth, moftly 
argillaceous, and fand, and a coaly fubftance derived 
from decayed vegetables. Of bogs there are two forts: 
the bl^jk, which contains a large proportion of - clay and 
of roots more perleftly decayed, with mineral oil; in tha 
led, the roots feem lefs perfectly decayed, and to form 
the principal part. 

“ Heathy foil, is that which is naturally productive 
of heath.” 

Though not properly a kind of foil, yet, as ufed for 
the purpofe of improving ether finis, we may here take 
notice of the defeription given by the lame writer of 
what is called marl. u Marl is of three forts, calcare* 
ous, argillaceous, and filiceous or fandy. All are mix¬ 
tures of mild calx (i. e. chalk) with clay, in fuch a 
manner as to fall to pieces by expofure to the atmo« 
fphere, more or left readily. 

“ Calcareous marl is that which is mod commonly 
underltood by the term marl without addition. It is ge¬ 
nerally of a yellowiih white, or yellowiih gray colours 
I 4 rarely 
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rarely brown or load coloured. It is fcldom found on 
>ft tion. V *" the furface of land, but commonly a few feet undVr if, 
."'and on the fides of hills or rivers that flow through cal¬ 
careous countries, or under tmf in hogs, frequently of 
a lofe* texture, fometimes model eft ly coherent, lartly 
of a llony harduefs, and hente called Jionc-vunl; fomc- 
times of a compafl, fomctiirus of a lamellar textuio, 
often fo thin as to bo called pafur-nurl. It often 
abounds with ihclls, and then is calledwhich 
is looked upon as the belt fort. When in powder, it feels 
dry between the fingers; but in water, it quickly falls 
to pieces or powder, and docs not form a sift.id inaf>. 
It chips and moulders- by expofurc to the air ami moi- 
flure, looner or later, according to its harduefs and the 
proportion of its ingredients. If heated, it will not 
forma brick, but lather lime. It efl'ei vefees with ail 
acids. It confills of from 33 to 80 per cwt. of mild 
calx, and from 66 to 20 per cwt. of clay. 

“ To find its compofition, pour a few ounces of 
weak, but pure, ipirit of nitre or common faJt, into a 
Florence flalk 5 pi ice them in a fcale, and let them be 
balanced -, then reduce a few ounces of dry mail into 
powder, and let tills powder be carefully and gradu¬ 
ally thrown into the flafk, until, after repeated agitation, 
no effervefcencc is any longer pci cowed; Ut the re¬ 
mainder of the powder marl be then weighed, by which 
the quantity projected will be known : let the balance 
be then rtftorcdj the difference of weight between 
the quantity projected and that requifite to rellorc 
the balance, will difeover the weight of air loll du¬ 
ring the offers efcence; if the lofs amounts to 13 per ' 
cwt. of the quantity of marl projedlcd, or from 13 
to 32 per cwt. the marl effayed is calcareous marl. 

This 
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This experiment is decifive, when we .are allured by Principle* 
the external characters above mentioned, that the fab- 01 ^”" 
ftance employed is marl of any kind i other rife, fome ' J 
forts of die fparry iron-ore may be miflal n for marl. 

. The experiments to difeover the argillaceous ingredient, 
being too difficult for farmers, 1 omit. The refidue 
left after folution being well waffied will, wheft duly 
heated, generally harden into a brick. 

“ Argillaceous marl contains from 68 to 80 per 
cwt. of clay, and confcquenily from 32 to 20 per 
cwt. of aerated calx. Its colour is gray, or brown, or 
rcddilh brown, or yellowifli or bluifh gray; it feels more 
undtuous than the former, and adheres to the tongue j 
its hardnefs is generally much greater; in water it falls 
to pieces more flowly, and often into fquave pieces; it 
alio more flowly moulders by expofure to the air and 
nioiftnre, if of a loofe confiftencej it hardens when 
he it<*d, and form an imperfedt brick 5 it effervefees 
with fpirit of nitre or common fait, but frequendy 
rriufes to do fo with vinegars when dried and pro¬ 
jected into fpirit of nitre, in a Florence flaik,'with 
the attentions above mentioned, it is found to lofe 
hom 8 to 10 per cwt. of its weight. The undiffolved 
part well waflied, will, when duly heated, harden into 
a brick. , 

“ Siliceous or fandy marls are dujfe -whofe clayey 
part contains an excefs of fand j for, if treated widi 
acids, in die manner above mentiqned, the refiduum 
or clayey part will be found to contain above 75 per 
cwt. of fand; confeqdently chalk and fand are the pre¬ 
dominant ingredients. 

“ Tlie colour of this marl is brownifli gray or lead 
velour s generally friable and flaky, but fometimes forms 

very 
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Fertillring very hard lumps ; it does not readily fall to piece* 
. pt>nt *‘ 1 in water} it chips and moulders by expofure to the 
air and moiilbre, but flowly ; it effervefees with acids, 
but die refiduum- after folution will not form a brick. 

« Lime-Hone gravel. This is a marl mixed with large 
lumps of lime-ftone; the marl may be either calcare¬ 
ous or argillaceous, but raoft commonly the former} 
the Tandy part is alfo commonly calcareous." 

We ihall difeufs particularly the fpecial modes of 
' ameliorating, by proper mixtures and additions, thefe 
feveral kinds of foil, when we come afterwards to treat 
of the pra&ical preparation and ufe of manures in huf- 
hatidry. 


SECT. V. 

Of THE DIFFERENT KINDS Of VEGETABLES PROPER TO 
BE RAISED WITH A VIEW TO THE MELIORATION Of 
SOIL. 

3tril imprpv. The cultivation of certain plants, when properly con- 
id by {Mil- du£ted, lias a confiderable tendency to increafc the fer- 
tility of the foil. In fuch a cafe the farmer enjoys the 
fatisfa&ion of meliorating his lands, and of reaping crops 
at the fame time. 

One very confiderable ftep towards the melioration of 
ground is its pulverization. This is ufually accoxripltfhed 
by repeated ploughings, and more particularly by the ufe 
of fummer fallow} which latter practice confifts of allow¬ 
ing the foil to remain without a crop for a whole feafon, 
and during that rime of repeatedly turning it over with the 

pjou^h* 
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plough. In the French hufbandry, as already mention- Fertilizing: 
ed, to tliis day, the fumrrjer fallow is almoft the only w H ”" ’» . 1 
refource that is employed to render die foil capable o£ 
bearing fuccellive crops of grain ; and the fame pra&ice 
anciently prevailed in our own country, and even con¬ 
tinues to prevail to a great extent. 

It is undoubtedly true, that under a rotation, con- Ufa** 
filling of fuinmer fallow and crops of grain alternately, low. 
the land has not been found to improve; but, it is alfo 
true, that upon certain foils, when the cropping was 
not fevere, the land continued,, with.little other- aid 
than that of fummer fallow, to produce grain during a 
great length of time, without any fenfible detetiora- 
:ion. The benefits which the ufe of fallow,confers up- 
the foil, or t^e advantages which the huibandman 
derives from it, appear to be chiefly thefe: it pulve¬ 
rizes, cleans, and manures, the foil. In die firft place, 
as already mentioned, it pulverizes the foil, and breaks 
that tenacity of parts which, in its rude Hate, it natu¬ 
rally acquires, and thereby enables the roots of delicate 
plants to pervade it freely in all dire&idns In quell 
of their natural nourilhmeut. From die nature of 
the diing, however, it is obvious, that repeated plough- 
ings (efp'ecially when performed in autumn, with a view 
to expofe tie foil to the pulverizing effe&S of the win¬ 
ter’s frofl), mull be chiefly valuable .upon lands of a 
fliff and adhefive texture, and that upon light and fandy 
foils it will be left neceflary. Accordingly it has hcen 
found by experience. that fuch ibils have been very 
perceptibly injured by too frequimt ^toUgliings. It is no 
doubt true, that ail plants require a certain opennefs to 
be preferred in the earth around'their roots, that they 
may be enabled to pufil out with advantage,; but it is 
l ' alfo 
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I«itii«*fng aifo neceflary tliat the foil fhould poffffs fuch 3 degree 
* . ' nf firmriefs as may enable it to retain, for a fufficient 

length of time, the moifture requifite for the fupport 
of vegetation.; and, at the fame time, afford a Ready 
fupport to the Rems of the plants which grow up-, 
on it. 

The fecond ufe of fummer fallow confifts of its ten¬ 
dency to clear the ground from thofe other plants which 
we wifh to deftroy for the purpofe of making room for 
the vegetables that we would wifh to rear, as molt va¬ 
luable, for the fupport of men ot cattle. The deftruc- 
tion of noxious plants is accompli filed by fummer fal¬ 
lowing in two ways : ill. By its, effect upon the roots 
of fuch plants; and, 2iUy, by its effedts upon the feed. 
Nature has provided very carefully and effectually for\ 
the prefervation of molt of her vegetable productions, 
by rendering them capable of propagating themfclvc- 
in two. wavs—either by the feed, o:, if that is not fuf- 
fered to arrive at maturity, by putting forth new- Item 
from the roots. By means of fummer fallow both tlicfo 
modes of reproduction are, in fome meafurc, counter¬ 
acted. The roots of. the plants we wifh to deftroy be¬ 
ing turned up; and expofed to die aCtion of the fun and 
air, are rendered unfit for vegetation. The feeds of 
plants are in general fo well protected by the kind of 
covering in which they are enveloocd, as to remain long 
indeitru£tibte by expofurc to the aii , but, being tuf- 
fered to vegetate, and at the fame time ploughed down 
before they are allowed to ripen or -bring' forth new 
feed, they alfo are deftroyed by die frequent ftirring 
of die land for which a fummer fallow affords an op¬ 
portunity. 

A third and iaft advantage derived from fummer fal-. 

low 
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low, confifts of its effect in ameliorating or enriching Fcmfixm® 
the foil. That the ufe of fummer fallow muft confer ^ 
fomething nutritive, or fome kind of manure upon the; 
land, feems demonflrable. During the old fyftem of 
hulbaudry, many foils received little other amelioration 
that what they derived from a fummer fallow; yet for 
ages they continued to produce a certain quantity of 
grain, which was carried off from the lands, and con- 
fumed at a diftance, without any care being taken to 
give to the foil a compenfatioh for what it had thus loft. 

While this pra&icc prevailed, it was found that no 
number of ploughings, even where the land was tole¬ 
rably clean, could produce the effect of a fummer fal¬ 
low, or enable the land to bear a tolerable crop without 
. flie kind of amelioration which that practice conferred. 
v That a fummer fallow tends actually to enrich, or, in 
the ft rid fenfe of the word, to add manure to tire foil, 
leans obvious. By expofing to the air the roots of the 
ravioli- plants, whether <>.*" natural or artificial growth, 
with which the foil abounds, it converts thefe roots in¬ 
to a fource of new fertility. By the adion of thf air 
and of light they fuffer a chemical decompofition, which 
is analogous to fermentation, and which ends in the pro¬ 
duction oT a portion of fertile foil or garden mould. 

It is probably in confequence of this change which the 
roots of plants undergo, or their rotting, that land turned 
up by the plough foon acquires a darker colour than it 
formerly pofieffed. . 

It does not appear, however, that tire -manure obtain¬ 
ed in this way from the decayed roots of vegetables, 
will entirely account for the fertilizing effeds of a fum- 
*ncr fallow, or that a fufficient compenfation is thus 
made to the foil for what is loft by a previous crop. It 



„ rumr ot 

* 4 * 

**msi„* is probable, therefore, that the emit itfelf when turned 
. 9b ^ . up, *ttra«0* or abforbs from the light , and from the air 
feme fertilizing principles. We are Hill too little ac¬ 
quainted with the laws which govern die circulation of 
the different elements of nature, to be able to explain 
prscifcly and clearly the kind of change which is thus 
operated. It is certain that all putrid effluvia are rapid¬ 
ly abforbed, or putrid fuftances deprived of their fmell, 
by frelh earth or mould; and it is probable that as culti¬ 
vated countries are the molt healthful, the foil when 
newly (lirred or turned up, has a tendency fpeedily to 
withdraw from the atmofphere all bad air, or the great 
quantities of volatile or carbonaceous matter thrown in¬ 
to it by die refpiration of animals or artificial coil’* 
bullion. 

r 

The practice of fummer fallow, however, for the pui- 
pole of ameliorating the foil, is attended with immcnlc 
disadvantages. That a third or a fourth of the whole 
arable territory of a ftate ihould annually remain not 
merely unprodu&ive, but a fource of expence from the 
frequent ploughiugs it requires, is undoubtedly a very 
ferious evilto landlords, as occafioning a proportion¬ 
al inferiority of rent; to farmers, as leffening the profit 
of their occupation; and to the nation, as implying a 
Sender population, in confcquencc of the feantinefs of 
die produce of its territory. Hence it has always ap¬ 
peared an important objed in agriculture, to diminiih 
as far as pollible the quantity of fallows, without inju¬ 
ring the productive energies of die foil. Here modern 
bulbqndry enjoys one of its grcateil triumphs over an¬ 
cient pnt&ices, by introducing certain crops, which per¬ 
form to die land and to the hulbandman die three fer- 
vicep. thready afcribed-fo fallows, of pulverizing, clean¬ 
ing. 
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Irig, and manuring the foil, while at the fame time a Fertilising 
great additional quantity of food is produced for man or s • 
cattle. 

By planting in the field thofe vegetables whofe roots 
Avell to a confiderable bulk, the ground muft conftant- 
ly be aded upon by the {welling of their roots in all 
directions; and thus the growing of the crop itfelf may 
be equal, or fuperior, in efficacy to feveral ploughings, 
at the fame time that the fanner enjoys the benefit of it. 

The plant moft remarkable for the fwclling of its roots id 
the potato, though it undoubtedly exhdufts the produc¬ 
tive powers of the foil in a very great degree. Potatoes 
arc not, however, equally proper for all foils. In clay 
they do not thrive, nor are palatable j but in gravel- 
jv or fandy foils, they grow to a large iize, and are of 
'an excellent quality. Turnips like wife contribute to 
loofen the foil by the A. riling of their roots, though 
not fo much as po'atoes. They have this advantage, 
however, that they will thrive in almoft any foil. In 
clay ground, pcafe and beans thrive exceedingly well, 
and therefore are proper in this kind of foil as a prepa¬ 
ratory for other kinds of grain. Thefc pufh their roots 
deep into the ground, and cover it with, their leaves 
more than other crops i fo that the fun has not fo much 
accefs as when it, is covered with other kinds of grain. 
Wherever any of thefe kinds of vegetables are raifed, 
it is obfervable, that more or lefs blacknefs is commu¬ 
nicated to the foil: an evident fign of its melioration \ 
this being the colour 1 of the true vegetable mould, of 
rich loamy foil , as it is often called. 

Befides the above-mentioned plants, carrots, parfhips, 
cabbages, and all thofe vegetables which fink their 
roots deep into tire ground, anfwer the fame purpofe of 

loosening 
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RjriHring loofening and pulverizing the earth: but as they wilt 
,)not thrive but onground already well cultivated, they 
fgnnot be raifed to any advantage upon a poor foil. 

Moft of the fame vegetables, by means of the drill 
husbandry, that is, by being planted in rows which ad¬ 
mit the earth to be freely ftirred by the plough about 
their roots while the plants are*gr6wing, afford an op¬ 
portunity of clearing the foil of weeds to no lefs ad¬ 
vantage than can be obtained by the coftly operation of 
a fummer fallow. Nay it* is even found, that while one 
farmer, by means of thefe green crops, frequently 
ploughed in the intervals, or between the row;, reduces 
his lands to the ftate of a garden, both in point of pul¬ 
verization and cleanuefs, his neighbour, fruiting to the*, 
old fummer fallow, in fpitc of all his labour and t \-' 
pence, finds annual weeds gaining ground upon Lm 
apace, and has no other refource than that of laying 
down his fields to grafs for fome years. 

When the plants already mentioned arc ufed upon a 
farm inltead of fallow, and when they are employed 
for feeding cattle, they afford an opportunity of ameli¬ 
orating the foil in a far higher degree than Could ever 
.be accomplilhed by means of fummer fallow. If the 
dung thus produced is properly managed, it lwt only 
prevents the deterioration of the moft ordinary foil, but 
gradually carries it forward pi a ftate of progrefiive im¬ 
provement, and it is only by the extenfion of the fyftcm 
of railing green crops or crops of roots inftcad of fal¬ 
low, and Dy feeding cattle upon the farm with the pro¬ 
duce, that we can exped to fee the diftindion between 
what is called in-field arid out-field land completely abo- 
lilhed, and jjs^whole arable wafte lands of the kingdom 
profitably Ipfught under the plough. 

It 
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It has been cuftomary in many places, particularly Fertilixing' 
in England, to fow turnips, peafe, buck-wheat, &c. and i * * 
then to plough them down for manuring the land. 

This being fimilar to that operation of nature by which 
Ihe renders uncultivated foils fo exceedingly fertile, 
cannot fail of being attended with linguiar advantages; 
and might be looked upon as preferable even to driving 
dung on the land to fatten it, were it not attended with 
the entire lofs of a crop for that year. 

Attempts have indeed been made to avoid the lofs of 
a crop in fuch cafes. Thefe attempts well deferve the 
attention and approbation of agriculturilb, and we re¬ 
gret that their general practicability has not yet been 
fufficiently eftablifhed in our climate. A correfpondcnt 
of Mr Young * tried fucccfsfuliy to raife a crop of turnips 
Sftcr ploughing down a crop of buck-wheat which had 
been raifed during the fame feafon. “ This year I have 
the picafurc to inform you, (fays this gentleman, Colo¬ 
rs.1 Vavaibur), that I have made trial of turnips after 
buck-wheat ploughed in on the fecond week of July. 

The buck-wheat was fown the fecond week of May, 
upon four acres of very light land that had been marled 
the former fummer. The turnips are a very good crop; 
l think the bell in our neighbourhood. 

“ The making turnips fucceed buck-wheat ploughed 
m I moil carneltly ,recom*mond to farmers on light land 
who have a difficulty in procuring manure s and upon 
llrong • heavy lands that have been long under the 
plough, and fubje&ed to the old hufbandry, viz. two 
crops and a fallow. 

Vol. I. » K «I 
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fertilising « I do not know any crop like buck-wheat ploughs 
as a preparative for winter corn : I have a field o 
ftrong land under this liulhandry of wheat /own the 
end of September after buck-wheat ploughed in. At 
prefent its appearance promifes to be a good crop; and 
it feenis to me rcafonable, that a heavy crop of tege- 
table matter ploughed into land that has been long 
under tillage in the old way of huibandry above men¬ 
tioned, muft greatly rcfrdh the foil. A heavy crop of 
buck-wheat is certain to be procured on ftrong clay 
laud well pulverized in the month of June, provided 
the fummer proves tolerably dry after the feed is fown. 

“ And now, after recommending turnips on buck¬ 
wheat ploughed in, 1 do not know a better way to lay 
down light land to permanent grafs, than to let bus. k- 
wheat in the month of June, with grafs feeds, follow' 
turnips. I mean the roota baga, which will remain good 


for flieep all the month of May, or longer, if other pro- 
vifion fhould be fcarce. 


• « I laid down a field three years ago t<> permanent 
grafs with buck-wheat fown the end of June and har- 
veftod the end of September. This mode has many ad¬ 
vantages which muft occur td every practical farmer. 
The grafs feeds, came up well.” 

In addition to this, it may be proper to remark, that 
an idea has been entertained with regard to the fuc- 
ceffion of vegetables to each other, which ought not 
to be overlooked, as at fome future period it may lead 
%e crops ^ important confequenccs. It has been fuppofed, 
iTth**"' that the roots of plants, or at lcaft of fome plants, pof- 
! fefs-a power of throwing out,' as excrcmentitious, a part 
of the fubftances which they have taken in, but which 
arc no longer uccdlary for their fubfillence or.growtli. 

It 
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It is undoubted, at lead, that while by fome plants Of,I 
the foil feenis to be rendered altogether unfit for the 
production of certain others, it is rendered by different 
plants extremely well adapted to their growth, •tints 
wheat fucceeds uncommonly well after drilled beans j 
and thefe two vegetables have even been repeated for a 
great number of years in rotation, without any defi* 
ciency or failure of crop. 


SECT. VI. ■ 

OF DESTROYING WEEDS. 

What we have already faid regarding the cultiva» 
tion of the foil, refpects only the fitting it for pro¬ 
ducing all kinds of vegetable? indifcriminately. Ex¬ 
perience, however, fhows, that the ground is natu¬ 
rally much more difpofed to produce and nourifh fome 
kinds of vegetables than others; and thofe which the 
earth feems moil to delight in, are commonly fuch as 
are pf very little ufe to man; but if neglected, wilt 
incre'afe to fuch a degree, as entirely to deftroy die 
plants intended to be raifedj or at lead hinder them 
from coming to pcrfe&ion, by depriving diem of nou- 
riihnient. The clearing the ground of weeds, there¬ 
fore, is an article no lefs neceflary in agriculture, than 
•die difpofing it to prpduce vegetables of any kind in 
plenty. 

Weeds may be divided, according to the time of Weeds di-, 
their duration, into annual, or fuch as fpring from annual and 
a feed, and die the-fame year ; and perennial, that is, P er * p . hii ^ 
K y, ■ fuch 
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pttt f l ltj i « we propagwed by the feeds, and Iaft for a 
SSflhpnber of y£rs. The firtt kind are the Icaft noxious, 
anS ibo/l eaffljr deftroyed. For this purpofc it will be 
futfident to let them fpring up till near the time of 
ripening their feed, and then plough them down be¬ 
fore it comes to maturity. . This was formerly done by 
**rieans of a fummer fallow, as already mentioned, but 
may he performed more advantageoufly by green crop*? 
carefully horfe-hoed. It is alfo of fervice to deftroy 
fuch weeds as grow in borders or negle£ted corners, 
and frequently fcatter their feeds to a great diftance; 
fuch as the th'ifUe, dandelion, rag-weed, &c. for thefe 
are fufEcient to propagate their fpecies through a 
deal of ground; as their feeds are carried about with 
the wind to very conflderable diftances. A farmer 
ought alfo to take care, that the fmall feeds of weeds} 
feparated from corli in winnowing, be not fown again 
upon the ground ; for this certainly happens when they 
are thrown upon a dunghill j becaufe, being the natu¬ 
ral offspring of the earthy they are not eafily deftroyed. 
The beft method of preventing any mifcliief from this 
caufe, would be to burn them. 

jjrennial Perennial weeds cannot be effectually deftroyed, but 
iitro}ed° W ^*7 removing the roots from the ground, which is often 
a matter of fome difficulty. Many of thefe roots ftrike 
lo deep in the ground, that they can fcarcely be got 
out. The only method that can be depended, upon in 
this cafe, is frequent, ploughing, to render the ground 
' as tender as poffible; and harrowing with a particular 
kind of harrow, which fhall hereafter be described, in 
order to coll^Stwthefe pernicious roots. When collect¬ 
ed, they ought to be dried and burnt, as the only" ef¬ 
fectual 
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fe&ual method of enfuring their doing no further mif- Of Drttwi 

Chief. ; 

There is a particular fpecies of weed] peculiar only 
to grafs lands, of a foft fpongy nature, called which 
it is found very difficult to exterminate. 

What is vulgarly called fog uniformly cpnfifts of one Nature of 
or more Ipecies of what are properly denominated the f ° s ‘ 
mofs plants. The nature of thefe plants and confe- 
quently of fog, will be fully explained when we come 
to treat of the fubjeft of mofles,.and their improver 
ment. In the mean time it may he remarked, that the 
mofs plants are extremely hardy in their nature, and 
grow up readily upon poor foils in all fuch cold and 
bleak fituations as are unfit for the permanent produc¬ 
tion of more delicate plants. When lands, therefore, 
have been laid, down to grafs in a. poor and exhaufted 
ftate, the grafles die out in a few years, and their place 
is occupied by various fpecies of the hardy mpfs plants 
under the denomination of fog, -which is unfit for the 
fuftenance of cattle. The proper mode of extermina¬ 
ting this weed upon arable lands confifts of ufing the 
plough for the purpofe pf putting them under one ox 
more crops of turnips. If the turnips are eaten upon 
the field by cattle or (heep, the foil will neceflarily be 
enriched by their dung, but if thefe roots are conveyed 
to cattle intended to be ftall-fed, the cattle’s dung 
ought to be entirely laid upon the field. In cither , 
cafe the foil thus enriched may again be laid down to 
grafs. 

In the cafe of high or upland paftures that are not 
arable, the heft mode, of permanently deftroying fog or 
the mofs plants, and of encouraging the growth of the 
paore delicate grafles, confifts of improving the climate 
K 3 by 



-lime, which is a deadly 
to *11 the mof* plant*, and confequcntly to fog. 

' Mr Young* mentions a mode of temporarily de/lmy- 
xng fog, which deferves notice, on account of the faci- 
lity oi the pra&ice, and the advantages with which it is 


attended. ' 

“ Many years paft, (fays this author), the late Re¬ 
verend Mr Lord of' Welnetham, in Suffolk, prac¬ 
ticed a husbandry which I have often heard farmers 
condemn; it was that of keeping for winter ufe the 
whole crop of grafs. I have feen him thus pre- 
ferve what would in July have produced two tons of 
hay per acre. I did not then approve the pra&icc, 
and urged theoretically, that the plants perfecting their; 
feeds, and Handing long after, mull become mere draw, 
and of no value; he replied that it fhould be what I 
pleafed to call it Jlrtrw, .if I would have it fo -, but that 
he found this draw mixed, as it will be, with a young 
growth, better than hay. 1 once ordered a field to be. 
kept in like mannerbqt my bailliff, diflikirig much tire 
experiment, in my abfence turned cattle in, and fed it 
the latter end of Auguft or beginning of September. 

' It now appears to be no uncommon practice in $outh 
Wales. The account we have of it is very curious: 
On uplands, fo dry end found that no animal can, in 
•the wetteft weather, make an impreflion on the furface'i 
and naturally running to white-cloveT and good grafs, it 
is the praClice to fet apart many acres. Early in May 
the fields are (hut up for .the fummer feafon with no 

tlrei; 
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other attention than to cut docks and and thus OfDeitrojl^ 

left till December) when all the dock is turned in, and "£^1^ 
all forts are kept in excellent condition without any ln^ 
ft raw, or other food; and the butter thus gained t» 
good as in any part of the year. The froft fweetens 
the grafs, and {now does not injure it ; but yfhiie k is 
buried, dry food is given. Early in fpring there is 
under this Ihelter a great growth of young grafs; and 
both together eaten with avidity. Mofs is thus cured, 
and difappears without die aid of the-plough or ma¬ 
nure. It betters every year j and the belt acre of hay 
will not keep more (lock, or in fuch good condition, as an 
acre of fog. The fields are found to be much improved 
by the quantity of feeds that fall. It appears that the 
pra&ice is found in the weft riding of Yorkfhire; but 
they do not train up till the beginning'of July.” 

Befulesthefe kinds of weeds, which are .of an-herba- Froom, , 
ccous nauae, there are others which are woody, andi^de^ 
grow to a very confidcrable fize; fuch as broom, furze ftf03red ' 
or whins, and thorns. "Broom is an cvtergreea ftirub, 
that thrives beft in a fandy foil and there it grows fo 
vigoroufly, as fcarcely to, admit any grafs under it. It 
propagates by feed which grows in pods ; and diefe, 
when fully ripe, break with violence, fcattering the 
feeds all around. Thus, a field which is overgrown 
with broom, befides the old plants/ always contains an 
infinite number of young ones: fo that though die old 
plants die when cut over, a frefli crop conftantly fprings 
up. It may, however, be deftroyed by. frequent plough¬ 
ing and harrowing, in the fame manner as other per¬ 
ennial weeds are .5 for it does not for forae time carry 
any feed, and the frequent ploughing encourages the 
vegetation of all thole feeds that are already in die 

K 4 - ground. 
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“ground, which cannot fail of being dcftroyed.by fre¬ 
quent repetitions of the operation. Another method of 
. deftroying broom, is by pafturing the field where it 
. grows with iheep. A few of the old bullies may be 
left as a fhelter, and tliefe will be in a good meafure 
prevented from fpreading by the cropping of the Iheep. 
Thcfe animals are very fond of broom, and greedily 
devour every young (hoot; fo that if any remain after 
the firft year, there will not be a veftige the fecond. 
If this method of extirpating broom is equally effectual 
with that of frequent ploughing, it is certainly much 
more profitable, as there is no food morc'nourifhing 
to Iheep than young broom. Broom, however, is faid 
to have : a Angular effect upon Iheep: it makes them 
drunk fo effectually, that when heated with a littlp 
driving, they tumble over, and lie without motion. 

The whin is a fine evergreen llirub, carrying a fwcet- 
fmelling flower all the year round. It propagates both 
by feed and by its roots, which fpread fometimes to the 
diftance of 10 or 12 feet; and hence, when once efta- 
blilhed, it is with difficulty extirpated. The belt me¬ 
thod is to fet fire to the whins in frofty weather; for 
froft has the effect to wither whins, and make them 
burn readily. The flumps mult then be cut over with 
a.hatchet: and when the ground is well foftened by 
rain, it may be ploughed up, and the roots taken out 
by i harrow adapted to that p’urpofe. If the field is 
foon laid down to grafs, the whins will .again fpring up 
in great abundance from the. feeds, and fmall parts of 
,the roots left in the ground. ' In this cafe, pafturing 
with fheep is an effectual remedy; as they, are no. lefs 
fond of, young whins than of young broom; and if 
fhepb ane^a fufljcient number, they will not leave a Angle 

plant 
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plant above ground. 'But if grafs is not immediately -Difeafes «f 
wanted, the molt effectual method of clearing a field v, 
of whins, is by reiterated ploughings. , 

The thorn, or bramble , fpreads its roots very wide, 
and at the fame time finks them deep in the earth. 

Though cut in the winter, it rifes, and comes to fuch 
perfection as to carry fruit in fummer. It can only be 
extirpated by ploughing up the ground, and collecting 
the roots. • • * 

One effectual plan, which, as will afterwards appeaT, Shrubs aie 
is practicable in many more fituationS’ than ,it. lias hi T by finding 
therto been applied to, for deftrpying *thefe and all* 1 ** 
other woody fhrubs and plants, together with a great 
number of weeds that are of no value "upon pafture 
mounds, confifts of flooding the land, by directing 
over it a ftream of water. • By means of fuch a device, 
all whins and other fhrubs are completely rotted and 
deltroycd. 


SECT. VII. . 

OF THE DISEASES OF PLANTS. 

As fome of thp molt valuable kinds of vegetables n« ATT- 
are liable to fuffer much by difeafes peculiar to them-.™,^,^ 
felves, it is of much importance ' to the hufijandmaa 1 ^ 1 ’^' delr * 
to be aware of this circumitance, and to adopt every 
known mode of protecting his crop againft them. 

At the fame time, as the principles of vegetable life 
;p:e by no means well underftood, the caufes and the 
cure of the mod ferious difeafes affeCting plants ftill re¬ 
main 



I’HEQXT Of 


»tOa*& undflta grot degree of obfcurity, and the molt; 
> experienced and intelligent huibandmen exprcfs great 
uncertainty refpefting the mcafurcs to be adopted l’or 
preventing their appearance. Hence it feetns molt 
proper, to introduce the confederation of them in this 
place before we proceed to the pra&ical part of the 
fubjedf; and as wheat is accounted the muft valuable 
kmd of grain, wc lhali begin. with the difeafes to 
which it is expofed. 

Wheat chiefly fuflera from two difeafes, the blight 
and the. mildew. Of' the blight in wheat we (hall 
give an account upon tKe authority of an cfl'ay by 
Robert Somerville, Efq. furgeon, ill Battalion, 8tli 
Fencible Regiment, mferted in the communications tc»( 
the Board of Agriculture *, giving a ftatement of tfce 
nature and appearance of the blight which occaftoned 
. the failure of the crop in 1795. When the crop had 
‘juft fhaken the flpwers, and the grains were beginning 
to form, moil of them Xeemingly in a healthy manner, 
it was obferved that many of. the blades and ftalks 
were rather of a dirty green colour, and in two weeks 
thereafter there appeared upon them great numbers of 
fmall red infe&s. As the feafon advanced, thefe in¬ 
fers not only increafed in fize, but became more nu¬ 
merous, and iii almoft every field the grain began to 
manifeft unequivocal fymptoms of difeafe, which were 
fo formidable, that, in many inftahees, a total lofs was 
dreaded, andj in hot a few cafes, one half of the crop 
was a&ually deftroyed. The minute fymptoms of the 
blight wefe tliefe: 

ift, 
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i ft, In the very early ftages of the difaafe, and 
before^ the ear was affe£ted, the blades and ft^ks Uy^a 
were marked with black and rufty fpots. Thefe fpots 
feemed to be occafioned by a glutinous fubftance de- 
•pofired upon them, eafily folubie in water, and which 
could be readily waffled off by rubbing the (talks with 
a wet cloth. Some fpots, however, were wliite; and 
thefe feemed to be owing to wounds* or punctures 
made by vermin; the leaf having, to a certain ex¬ 
tent, in confeqnence of thefe, withered and become 
white. As the feafon advanced, the black and Tufty- 
coloured fpots became, larger »and more numerous : and 
when the grain began to ripen,' not only the' blades 
nut the ftraw were almoft entirely difcoloured with 
bl jck fpots. , ' • 

2d, After the crop had begun to fhoot, and was in 
the ear, many of the heads were entirely % empty. 

Where the iLtk was green, and to appearance toler¬ 
ably healthy, but the ear at the fame time withered 
and without grain, the misfortune feemed to have 
arifen from an injury done to the neck of tlie ear, at 
Cm: place of its junction with the (talk. There the 
outer rind was deftroyed all round, which muft have 
cut off the circulation between the ear and the ftalk, a* 
happens in trees that have had their bark deftroyed all 
round. 

3d, Many of the ears were entirely empty in the up¬ 
per part, while the lpwer half was well filled. In thefe 
cafes, the injury feemed owing to the rind being de- 
•ftroyed' about the middle of the ear, at that place which, 
feparated Ihe full from the empty part, and was ftmilar 
to the injury done in the preceding cafe, where the 
whole ear was deftroyed. 

. 4 th # 
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DEftafcs of 4th, In very many cafes the ears had a plump well-. 
■- filled pickle and an empty hulk alternately. In theft* 

the injury femed owing to a wound inflicted at the 
bottom of the empty grains, where they are joined to 
the llalk, and which had taken place while they were 
in flower, preventing them from making any farther 
progrefs. 

5th, Many ears, though not entirely empty, contain¬ 
ed only fmall Ihvivelled grains, or what are called hun¬ 
gry pickles . Thefe feemed to have escaped any acci¬ 
dent till they had made fo:uo progrefs in filling, after 
which they, became ftationary and ripened premature¬ 
ly. On examination they were found to be injured at 
the place where they were joined to the Chalk, in tlie 
fame .manner as was already mentioned, in the cafe of 
thofe that had empty heads 01 ears. Like thefe alfo the 
whole ear was in fome cafes ill-filled. In others ov.iv 

0 * 

half of it was in that Hate, and in very great mriduv 
the ears confifted of a well and ill-filled grain, alternate¬ 
ly.. Without a fmgle exception, the whole of the in¬ 
filled or hungry grains, were wounded at the place of 
their infertion into the ear. 

6th, A number of cars, though well-filled, were, upon 
opening the hulks, found atmoil entirely covered with 
.black and rufty fpots, nearly rcfcmbling thofe already 
‘deferibed, ana like tlicm silo they were cafily rubbed 
or walhed olT. The downy part ot many of thefe grains, 
when examined carefully with a good glafs, appeared 
to contain feveral fmall white tranfparent globules, re- 
fembling the eggs of infe&s. 

7th, In many fields, efpecially fuch as had been fal¬ 
lowed and well manured for tlie wheat crop, a great 
ndmber of plants were entirely withered from top to 

bottom. 
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bottom. The decay, in moft of thefe cafes, took place Drafts of 
when the wheat was beginning to fhoot. No injury 
was vifible in thefe' cafes upon the blade or ftallj, but 
on examining die roots, a worm was found at every onfe 
. of them. 

Laftly, As the crop began to whiten, the dark or 
rufty fpots on the ftraw and cars became more numer¬ 
ous, and appeared more confpicuous. In place of put¬ 
ting on a white or yellow appearance, the whole Crop 
looked as if it had been fprinkled with foot. 

The whole of thefe fymptoms appeared to arife from 
the attack of an infect, and from the injuries and de¬ 
predation which it committed upon the plants. This 
infect, when hr it diiVinguilhahle by the eye, was of a 
red colour, and fo loft as to be killed by the flighted; 
prefliire. As it increafed in ftze the colour gradually 
d’ni*• 'dark, at which it became ftationary. 

‘" l i it loft: its ioft texture, and in propor- 
»' '••• colour darkened it became hard, and as it 

a i . Mr. d with a cruft or ihell upon the back. It 
is fail, to be not uncommon, and to be met with at all 
times, even in the belt fields of wheat, though its num¬ 
bers are infinitely inereafed in late wet feafons. From 
its eggs appearing to lodge upon the well-filled ears of 
the grain, it might be confuicrcd as in danger of being . 
propagated to the fucceeding crop. On this account 
our author hazards fotne con 'ctures upon tire bell, 
means of preventing future danger from it. One of 
thefe confifts of the ufe of lime mixed up with all ma¬ 
nure, with a view to prevent infeeds from being gene¬ 
rated in it. It is alfo fuggefted that the manure, by 
means of which flugs and worms are chiefly fuppofed 
to be produced, ought not to be ploughed into the 
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Difetfe* of ground in autumn, but applied as a top drcffulg in 
' Vjmnti. j^nngj becaufe it is underftood that manure, 
expofed to the fun and air, has much lefs tendency 
to fofter infefts, than when it is covered up in the 
earth. 

MilJcw Another difeafe, which is much more deftru&ive to 
is red or 

Mack,call- wheat, and much more frequently met with, is the mil- 
ti/aut. j t j s 0 £ tw0 binds, the black and the red. In both 

cafes it confifts of a quantity of feemingly coarfe power- 
der attached to the grain in the car, or loofely fur¬ 
rounding it; ip confequencc of which it is evidently 
prevented from filling or arriving at perfection. The 
black kind of mildew is by far the molt frequent and 
the moft pernicious. It is mod generally known in Eng¬ 
land by. the name of fmut , and in Scotland, by that of the 
black, both of which are fufficiently expreffivc. Con¬ 
cerning the caufe of this difeafe various opinions have 
been entertained. Dr Home, in his Principles of Agri¬ 
culture and Vegetation, afcrib.es it to an over luxu- 
riancy of growth. He is of opinion, that too great an 
abundance of juices in a vegetable will produce dif¬ 
eafes fimilar to thofe occafioned by repletion in animal 
bodies, viz. ft agnations, corruptions, varices, cariofites. 
Sic. along with the too great luxuriancy we have juft 
now mentioned, which he expreffes by “ too great an 
abundance of water flioots.” Hence he is induced to 


clafs the fmut among difeafes arifmg from this caufe, it 
being a corruption happening mpft in rainy feafons and 
to weak grain. Like other contagious difeafes, lie 
tells us, the fmut may be Communicated from the in¬ 
fected to healthful grain. As a preventive lie recom¬ 
mends ftccping the feed in a ftrong pickle of fea fait. 
Befides the effect which ^lis has upon the grain itfelf, 

it 
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it is ufefui for fcparating the good from the bad; the Mfcsfaof : 

bed feed falling to the bottom, and the faulty fwimming >-. 5 ' ■ 

on the top of the liquor. . 

Independent of this notion of an over luxuriancy Opinions 
of growth, it may be obferved, that-two opinions have t^caufe of 
chiefly been fupported by perfons who liave fpeculated uul ‘k' v ' 
and written on this fubje£t. One opinion is, that the 
mildew confids of a great multitude, of parafitieal 
plants adhering to the grains of wheat, living upon it, 
and thereby confirming its fubdance. Another opi¬ 
nion is, that it confids of great numbers of infe£b and 
of eggs of infe£ts, whofe form is too fraall to be di- 
dinguifliable by die naked eye. The fird of thefe 
'opinions has been adopted by the celebrated Italian 
writer Fontana, and die other by certain writers of out 
ow^i country. 

Fontana endeavours to refute die liypothefis, that Fontana’* 
the dud of the nnidew confids of animal eggs, by the ° 1 ’ mKn ’ 
following experiment, lie clofely confined the grains 
of the mildew between two glafs plates, in fuch a 
manner as ncceiTirily to break die fuppofed eggs., He 
then, with an accurate microfcope, obferved them while 
cruflied in fucceflion. No liquid or glutinous juice 
proccede'd from them, though great force was ufed in 
crufliing them; but they appeared wholly to confid 
of tough refiding fubdances, altogether unlike real .ani¬ 
mal eggs: their being fadened to the dalk or leaves 
of the grain, appeared alfo to , militate againd fuch a 
fuppofition. From a variety of microfcopic obferva- 
tions, he is of opinion, that the powder of the black 
mildew or fmut confids of a great multitude of 
plants attached to the grain by a (lender fibre. Thefe 
parafitieal plants, though extremely fmall, he think* 
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° f fufficientl y re g u ^ ar * With regard to the red mildew 
- » the admits, that it appears to be compofed of an inr- 
menfe multitude of minute eggs. After a variety of 
experiments and obfervations, however, he thought he 
difeovered, that tlieie apparent eggs are in truth the 
heads or fruit of very fine threads fixed on the ear 
of corn; that thefe threads or Items are exceedingly 
fine and tranfparent, which gives the appearance of 
eggs to their outward extremities. Thefe Items or tails 
arc reprefented by him, as infinitely finer than thofe of 
the black mildew; and their heads, which rcfemble 
eggs, may be feparated from them by the flighted 
• ihock. From all his obfervations he concludes, that 
both the black and the red mildew confiit of real 
plants, though, perhaps, of an imperfect kind ; and 
that they enfeeble and wafle the crop by abforbing 
the nutritive juices of the plant. He obferves, that, 
if a heavy rain fpeedily fall on an extenfive mildew, 
wafliing the leaves and ftalks. aflc£ted, it prcfently dif- 
appears with hardly any damage to the corn; becaufe 
tire final! plants having hardly taken root are eaiily 
difperfed before any mifeluof is done. He thinks, that 
the damage occafioned by this difeafe may -fometimes 
be moderated or diminillied by cutting down tile grain 
before it is fully ripe. In this cafe, he fays, that the 
crop will be lefs than it ought to be; but dill it will 
be confiderably greater than if the cullomary time of 
harveft is waiteti for, wired tire difeafe will have leilure 
to produce greater mifehief. 

In our own country, and particularly by Mr So¬ 
merville, in the eflay already quoted, the fmut in wheat 
has been regarded as confiding of a great variety of 
tnfe&s. He alfo founds his opinion upon microfcopic 
4 obfervations. 
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obfervations, and apprehends that from them he has Dtfeafei of 
clearly afccrtained the exiftence of the infe&s; and he, Pla ” ta ‘ . 
thinks that the difeafe is communicated to other grain by 
conta&, in confequence of the paflage of tlie infe&s. 

Hence he endeavours to explain the utility of fteeping 
the feed in pickles before it is fown, with a view to 
the deftruft ion of fucli infers. 

It is to be remarked, that in all countries a great pickles to 
variety of thefe pickles has been contrived, with aRJJjnor 
view to prevent the exiftence of fmut in wheat, fome of mildew, 
which we ihall now mention. One of the moil com¬ 
mon is the fait pickle, coiififting of a folution of com¬ 
mon fait in water, of fuch ftrength as that an egg will 
fivim in it. To the wheat, after it has been waihed 
in this pickle, and the light grains removed, fome new 
flaked lime is added, and carefully mixed with it with 
a wooden (hovel, till it attain a fufficient degree of 
drynefs, in which ftate it is committed to the earth. 

A pickle ccnfifting of very ftale urine has alfo been 
recommended to be ufed for wafhing wheat that is 
meant to be ufed as feed. It is attended with this dif¬ 
ad vantage, however, that if the urine is very ftale, 
and if any length of time is fuffered to elapfe, in con- 
fequence of rain or other accidents, before the grain is 
i'own, its vegetative power is faid to be greatly injured 
by the corrofive quality of the volatile alkali with 
which fuch urine abounds. This is more particularly 
the cafe when quicklime is added to the urine; as 
the alkali is then brought into a cauftic ftate. 

Another pickle has been propofed to the Board 
of Agriculture by the Italian phyfician, J. B. Scandel- 
Ja. It is prepared and ufed in the following manner: 

■—Take of nitre, three pounds; alum, one pound j vi- 
. Vol. I. JL ■ triol, 
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u r . , . ~ ^ three ounces ; wood-afius, 

m t fitted, fix pounds : lioU the whole in * coppe r 
with five* paili of water for an hour, then remove them 
fro t' e fire, a d pour them into a large veflel; then 
add fixteen pails of water, in which half a builiel of 
quicklime has been previoufly diffolved : mix the whole 
intimately, and allow them to Hand till they are quite 
cold. In this* deep, two bulhels and a half of wheat 
are to be plunged, and left for about fix hours, ftir- 
ring it up frequently with a wooden (hovel, and (kim- 
tning off what rifes to the furface; the wheat is then 
to be withdrawn, and fpread out till it is dry enough 
for fowing. The procefs is thus to be continued until 
the whole quantity of feed intended to be fown is. 
pickled. The above deep is generally fudicient for pre¬ 
paring about twenty-four bulhels of wheat. 

Another pickle has been recommended, * confiding of 
a decoction in water of Barbadoes aloes, tobacco, and 
hellebore powder. A committee of the Royal Society 
of Agriculture at Paris, in 1786, recommended the 
following pickle for the fame purpofe, contrived by 
M. Tillet f:—Pour upon 50 pounds of wood-adies, 900 
pints of water; dir it well, for three days, and then 
draw off. Wadi the black wheat in fo many clear 
waters as not at lad to dirty it. Heat the lye, fo as 
juft to bear the hand in it; flake in the hot lye one 
pound of lime to every feven or eight pints of it. In¬ 
to the preparation dip the feed in bafkets many times. 
For want of wood-aflies ufe potafli, feven or eight 
pounds for 100 pints of water. 

In 


* Communications to the Board of Agriculture, vol. ii- 
f Annals of Agriculture, voi. ut. 
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In addition to thefe it may be remarked, that a fo- Difeafes of 
lution of arfenic in water is made ufe of in fome oun- — t " ts ' > 
tics of England, as a pickle in which they walh or Arfenic 
iteep the grain previous to its being fown for the pur-the”" 
pofe of proteding the future crop againft fmut. mildew. 

The molt complete fet of experiments, however, Arthur 
which we have met with upon the fubjed, was made*;"™^ 1, 
by Arthur Young, Efq. at prefent fecretary to the II,entst0 
Board of Agriculture. December 7. 1787, he fowed m'dcw. 

14 beds with the fame feed wheat as black with the 
fmut as any he ever faw r . 


N° 1. Sown dry, nothing done to it. 

2. Walhed well in clean water. 

3. Walhed in lime-w'ater. 

4. Walhed in a lye of wood-allies. 

5. Walhed in an arfenic and fait mixture. 
6 Steeped in lime-water four hours. 

7. Ditto in the lye four hours. 

8. Ditto in the arfenic 12 hours. 

9. Ditto in lime-water 12 hours. 

10. Ditto in the lye 12 hours. 

11. Ditto in the arfenic 12 hours. 

i 2. Ditto in the lime-water 24 hours 
13. Ditto in die lye 24 hours. 


14. Ditto in 

the arfenic 24 hours. 


RESULT. 

N° 1. Had 

377 fmutty ears. 

2. Ditto 

325 

3. Ditto 

43 

4. Ditto 


5. Ditto 

28 


I. 2 


6. Ditto 
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Plants. 


N° 6. Ditto 

12 

7. Ditto 

3 

8. Ditto 

1 

9. Ditto 

6 

to. Ditto 

0 

11. Ditto 

4 

12. Ditto 

0 

13. Ditto 

0 

14. Ditto 

S 


A propofol has alfo been made, to deftroy by means 
of heat the infe&s which are fuppofed to propagate the 
difeafe called fmut from the feed wheat to the future 
crop. The following dire&ions for that purpofe ar’ 
extracted from tlie Agricultural Survey of the County 
r.rikine of of Clackmannan, by J. F. Erikine, of Marr, Efq. “Let 
medy. S w heat be laid upon the kiln about three or four in¬ 

ches thick: the kiln to be heated middling ltrong with 
blind coal; the wheat to continue on the kiln for 24 
hours, but turned frequently. After taking it oiF the 
kiln, it mud be allowed 24 hours to cool; during which 
time it mult be frequently turned ; then put it through 
the fanners once or twice. After the wheat has lain a 
few hours on the kiln, and the fire begins to have effed, a 
great number of very fmall worms, formerly undifeover- 
ed by the eye, appear on the top of the grain, and arc 
foon deftroyed by the heat. Thefe come from blacked 
wheat, or other corns, that could not be fufpeded to be 
indifferent; or may lie in or on good wheat; which 
worms continuing, (when not thus killed) might con- 
fume the corn after it is thrown into the earth, thereby 
checking the growth entirely, or preventing it from 
having die llrengtli it otherwife \v',uld have to bring 

forth 
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forth a ftrong produ&ive ftalk. This pra&ice is faid Wfeafo of 
to have been brought from Ireland, and is recommend- ■ , 

ed as preferable to pickling. It might perhaps be per¬ 
formed with greater fuceefs by the ufe of a kiln heated by 
the Iteam of boiling water, in the way already mentioned, 
as fuch a kiln would inftantly afford a fixed and known 
degree of heat, which could in no cale be exceeded.” 

The fubjeft is thus treated by a correfpondent of Mr 
Young +. “ The caufe of fmut-balls is Amply this: every 
grain of wheat, that the dujl of thefe fmut-balls lhall 
touch and adhere to, is thereby caufcd to produce fmut- 
balls, the next feafon, as certain as the fmalleft quanti¬ 
ty of matter put into the arm of any perfon who hath 
ribt had the fmall-pox, caufeth fuch to have that dif- 
otjler. This dull is of a very virulent nature; and wheat 
being extremely fufccptible, is liable to take the infec¬ 
tion various ways. 

“ I am fully convinced, and believe that moft of my 
readers will foon be fo, that wheat is not liable to this 
difort!cr,but by contagion, as is the cafe in the fmall-pox; 
and to thofe who may query from whence fmut-balls at 
firft proceeded, I think I may fafely promife an anfwer 
to their queftion, on their informing me of the origin of 
that contagious diforder. For it evidently appears, that 
where men have, at their firft entering into the farming 
life, had wheat for feed free from fmut-balls, and t/oeir 
barns. Sec. allfree from infedious matter , and not being 
in the practice of unaeceffarily changing their feed, (as 
too many are) they have continued clear, wliilft per- 
.haps feveral of their neighbours have been often 

L 3 peftered 


t Annals of Agriculture, vol. xxi. 
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"g *"peftered with it, although they have frequently changed 
J — feed, (a part of it every year) at a great expcncc, 
giving an advanced price in the purchafe, and having it 
brought from a contidcrable difi-mce. 

« When I firft fuppol'ed that the caufc of fntu(-bal/s 
•was owing to their duft adhering to the grains oi wheat, 
I took four gallons of wheat which abounded with 
diem, and rubbed all well together with my hands, by 
which mod of the balls were broken, and the grains of 
wheat tinged with the duft; in this ftate it was fown. 
And believing that fomething of a clcanfwg nature was 
all that i9 neceffary to remove the caufe ; I took two 
bufhelsof the fame parcel of wheat, which, aiterbeing well 
winnowed, was taken to a brook and walked in the fol¬ 
lowing manner : viz. A gallon at a time was put into 
a wire fieve, which had eight bars to an incli; at firft it 
was gently iinmerged a few times in the water, by which 
every fmutrball amongft it was eulily difeovered and ta¬ 
ken away j this being done, the fieve was whirled round 
brifkly in the water for about a minute ; then all being 
wafhed in the fieve, and thrown into a tub w r ith fome 
water, was llirred round with a broom, and laftly, put 
into the fieve again, a gallon at a time, and walked in the 
brook, expecting that the remaining particles would fink 
through the bottom of the fieve, and be carried away with 
the dream. 

“ This was fown in the fame field with the former, 
where no different kind of manure could have the lealL 
tendency to produce fmut-balls, amongft either this or 
that. But at harveft the difference in the crops aftonifh- 
cd every one who faw them: the firft produced as many 
fmut-balls as grains of wheat, but the latter was almoft 
perfedily free from them. 


« The 
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** The next year, I took fome grains of wheat which Difcafesof 
had been rubbed out of ears that contained both wjreat ' t 
and fmut-balls, and fowcd half of them in that fmutted 
dated j the remainder was well waihed in water, and 
then Town near the unwaihed grains in a feparate drill: 
at harvcft die produce of the two was oppofite; the 
fil'd yielded exactly twenty-four ears of fmut-balls to 
one ear of wheat, the other about twenty-four of wheat 
to one ear of fmut-balls. 

“ The lame feafon, two bufliels of the under part of 
the heap, and the fweepings, were waihed and Town like 
thofe already mentioned; the produce was very fimilar, 
both being nearly free from fmut-balls.” 

* The fame writer adds, that from experiment he is 
fytisfied, that the mod fmutty wheat may at once be 
cleaned in fuch a manner,, that it wall produce grain of 
a perfectly found quality. This however, he fays, can¬ 
not be completely accomplilhed by walking with cold 
water, on account of the defective nature of. its clean- 
ling powers. He recommends therefore a walh to be 
made of boiling water and new burned iime, to be ufed 
at a moderate warmth. He deferibes the procefs thus ; 

“ I recommend thofe who buy wheat for feed, or axe 
about to fow fuch as they are lufpicious of, to walh it 
in the manner 1 have already deferibed -, but if walhing 
in a brook is not convenient, walh it as well as circum- 
dances will admit, having an eye to the end intended to 
be obtained, viz. to difpofiefs the wheat from all infec¬ 
tious matter. Afterwards put it into a tub or cidcrn, 
and pour fo much thin walh, fuch as plaiiterers make 
ufe of to white-walh walls, &c. made of boiling water 
.»nd new burnt lime, as will cover the wheat wholly for 
the fpace of fix, eight, or twelve hours; then pour it 
h 4 forth 
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Dtfafaof forth on a Hoping floor, and in a few hours it will be 
Kant*. , r 

♦ f i i cLy'Y enough to tow. 

tt But obferve the ncceflary care of not making ufe 
of this wafli in fo hot a ftate as to injure vegetation ; 
about the medium between boiling and milk or blood 
warm will be a proper degree, as the wheat will reduce 
its heat inftantly.” 

After all, however, both from the reafon of the 
thing, and from the concurring opinion of the moft 
experienced and intelligent farmers, we think ourfelvcs 
authorized to fay, that the huihandman will aft im¬ 
prudently if he place entire and complete confidence 
in any one of the remedies above mentioned, to the 
exclufion of the others. His fafelt and bell: plan- 
for procuring crops of wheat free from fmut is 
probably this: In the firft place, he ought to pro¬ 
cure feed from a fituation in which the grain has rifen 
abfolutely free from this difeafe. He ought next to 
exert the .greateft care in cleaning out, in the moft 
anxious manner, his whole barns and their floors, and 
every place within doors into which his grain may 
come, and in which difeafed grain has formerly been 
kept: with this view it may probably be neceffary to 
whitewaih the walls with a mixture of quicklime and 
water, which will prove an effe&ual remedy. After 
having adopted thefe precautions, it may ftill be ne- 
ccffary, with a view to fecure a found and full crop, 
to plunge the feed into a ftrong pickle of fait and wa¬ 
ter, with a view to float the lighter grains, which 
ought to be fkimmed off and laid afide for poultry, 
to which they may be given after being wafhed in 
frelh water j or at leaft it may be proper to ufe the pre¬ 
caution of wailiing the feed in a running ftr<;am, or in 
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warm lime water. No future change of feed will be Hifeafesvf 
neceffary. Of the farmers who have adopted this ju- 1 l ‘‘“ ts ' r 
dicious mode of proceeding, there is no inllatice reford¬ 
ed of any one whofe crop has fullered by fmut; on the 
contrary, they have ufually derived a conliderable profit 
from becoming the furnilhers of grain for feed to all 
their neighbours. 

The want of nourilhment in plants may be eafily 
known by their decay; in which cafe, the only remedy 
is, to fupply them with food, according to the methods 
we have already directed, or to remove from their 
neighbourhood fuch other plants as may draw ofF the Difeafe pr- 
uouriihment from thofe we wilh to cultivate.—In the f 18 
Memoirs of the Academy of Sciences for 1728, Mr 
IJp Hamel mentions a difeafe, which he calls It mart, 
that attacks fa (Iron in the fpring. It is owing to an¬ 
other plant, a fpecies of trefoil, fixing fome violet- 
coloured threads, which are its roots, to the roots of the 
fallron, and fucking out its juice. This difeafe is prevent 
ed by digging a trench, which faves all the unafle&cd. 

The bad qualities, and unequal diftribution of the Vegetable 
iuices of plants, are the occafion of fo few of the difeafes 
;o which vegetables in this country arc fubjefit, that 
we forbear to mention them at prefent. Moll of the 
difeafes of our plants are owing to external accidents, 
particularly to the depredations of infefib.—The in¬ 
fers by which the greateft devaluations are commit¬ 
ted in this country are, fnails, caterpillars, grubs, and 
flies. The fnails and caterpillars feed on the leaves 
and young (hoots; by which means they often totally 
deftroy the vegetable. Where the plants are of eafy Inf( . asde _ 
accefs, thefc vermin may be deftroyed by fprinkling by 
ihc vegetable with lime-water; for quicklime is a mor- ^ Watc ‘" 

tal 
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Difeafci of tal poiion to creatures of this kind, and throws them 

s into the greatcft agonies the moment they are touched 

■with it. On trees, however, where this method can¬ 
not fo well be followed, fumigation is the inoft pro¬ 
per ; and, for this purpofe, nothing is better than the 
fmoke of vegetables not perfeftly dry. In fome cafes 
the eggs of thefc deftroying creatures may be obferved, 
and ought without doubt immediately to be taken away. 
On the fruit trees, as apples, pears, medlars, on fomc 
foreft trees, the oak and dwarf maple efpecially, and 
the white and black thorn in hedges, a kind of little 
tufts are to be obferved, refembling at firit fight wi¬ 
thered leaves twifted by a cobweb about the upper- 
moft twigs or branches. Thefe contain a vaft nurnt 
her of little black eggs, drat, in the fpring, produce 
fwarms of caterpillars which devour every thing. To 
prevent this, ail the twigs on which thefe cobwebs ap¬ 
pear fliould be taken off and burnt as foon as pofli- 
bie. This ought to be done before the end of March, 
that none of the eggs be allowed fufficient time fot 
hatching. 

Grub* Grubs are a kind of worms which deftroy the 
com by feeding upon its roots ; they are transformed 
every fourth year into the beetles called cock-chaffers 
may-bugs , &c. they are very deftruttive when in their 
vermicular ftate, and cannot then be deftroyed becaufe 
they go deep into the ground. When become beetles, 
they conceal themfelves under the leaves of trees, 
where they feem afleep till near funfet,. when they take 
their flight. It is only now that they can be destroy¬ 
ed, and that by a very laborious method; namely, 
by fpreading pack-lheets below die trees in the day¬ 
time when the beetles are in their torpid ftate, then 

fhaking 
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fluking them off and burning them. Some time ago Difcafctof 

they made fucli devaluations in die county of Norfolk, >-*. 

that feveral farmers were entirely ruined by them ; one 
' gathered 8o bulhels of diefe inie&s from the trees 
which grew on his farm. It is faid, that in 1574 there 
fell luch a multitude of diefe infefts into the river 
Severn, that they Hopped and clogged the wheels of 
the water-mills. 

Turnips, when young, are apt to be totally deflroy- Turnip-fly. 
ed by a multitude of little black flies, from thence call¬ 
ed the turnip-fly. As a preventive of thefe, fome ad- 
vife die feed to be mixed with brimftone; but this is 
improper, as brimilone is found to be poifonous to ve¬ 
getables. The belt method feems to be the fumiga-pi*ven*rT 
tion cf the fields with fmoke of half-dried vegeta- 
bles. For this purpofe weeds will anfwer as well as 
any. This fumigation muft no doubt be often repeat- 
ed, in or ! r to drive away the innumerable multitudes 
oi tiicfc infects which are capable of deftroying a large 
field of turnips. 

Some have fuppofed that the fly is either engendered 
in new dung, or enticed by it; anti have therefore ad- 
fifed the manure to be laid on in die autumn preced¬ 
ing, by which it loles all its noxious qualities, while 
its nutritive ortes are retained, notwithllanding thefe 
might be fuppofed liable in fome degree to be exhaled 
by the iu'11. This method is faid to have been afeer- 
tained by experiments; and it is added, that another 
material advantage accruing from autumn manuring for 
turnips is, that all the feeds contained in the dung, and 
which of courfe are carried on the land with it, vege¬ 
tate almoft immediately, are moftly killed by the fc- 

verity 
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Difcafcsof verity of the winter, and the few that remain feidom 
«a.n v ‘ , avoid deftruftion from the ploughlhare. 

Various re- The following method of fowing has alfo been re- 
gainittiii" commended as a preventive of the fly:—“ About mid- 
tuimp-Hy. f unimer> take the firft opportunity when it rains, or 
tliere is an apparent certainty of rain approaching, 
to fow your turnip feed ; if about the full moon, the 
better. In this calc, neither harrow, brufh, nor roll, 
after fowing. The natural heat of the ground at that 
feafon, and the confcquent fermentation occafioned by 
copious rain, will give an aftonilbingly quick vegeta¬ 
tion to the feed, which in a few days will be up and out 
of all danger from the fly. At all events, fow not till it 
rains ; it is better to wait a month, or even longer, M 
rain, than to fow (merely for the Lite of fowing about 
the ufual time) when the ground is parched with boat. 
By the fcorching of the fun, the oil and vc 
quality of the feed are exhaufl.fl \ ,1 the few weak 

plants that come up will be dcilroyed by the By befit., 
they can attain ftrength to put forth their rough leaves. 
The fly infefts the ground abundantly in dry hot wea¬ 
ther, but does no injury in rain. The falling rain will 
fufliciently walh the turnip Iced into the ground with¬ 
out harrowing it in: which, inilcad of merely cover¬ 
ing, too often buries this fmall feed at fo great a depth, 
as never afterwards to get above ground.” 

The following remedies are alfo recommended as ha¬ 
ving often proved fucccfsful:—A fmall quantity of foot 
fown over the land at their firft appearance. Branches 
of elder, with the leaves bruifed, drawn in a gate over 
them. Mulk mixed with the feed before it is fown. 
And fulphur burnt under it, after moiftening it with 
water in which tobacco has been fteeped. 

But; 
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But fliowers on the plants, as foon as they appear Difeafruof 
above ground, are efteemed the beft prefervatives. 

They enfeeble and kill die fly, and haften die plants 
into the rough leaf, in which ftatc they are out of 
danger. 

The fweet fmell of the turnip has been thought to 
attra£t the fly; upon which fuppolition, the remedy 
appeared to conlift in overpowering that fmell by one 
which is ftrong, fetid, and difagreeable. Hence it has 
been recommended, that upon an acre of turnips fown 
in the ufual way, a peck or more of dry foot be thrown 
after the ground is fmilhed, and in as regular a way as 
the feed is town. 

• It has allb been recommended to fow about two 
pound; of vaditb i (,, :d or every Engliih acre fown with 
■ r: ;ps. TV vadiiiiCs rife before the turnips, and e«- 
te.'taii) the d*. :.•}*. -he runups arc out. of danger. The 
*> ‘'.imp fet’d, ought to be fown at the fame 
mi:*, w ». vr-4 af c-j ivy the iccdJmau or perfon cm* 
pioys-ft. fow. 

Sons' rv-e agr- an infect, called the eem-butteifly, Com-l<ut. 
•■ummitted fucli ravages while in its vermicular ftate, lerfl '* 
i France, diat upwards of 200 pariflies were ruined 
by it; and the miniftry offered a reward to the difeo- 
verer of an effectual remedy againft this deftroying 
worm. The cure which was at laft difeovered was, 
to heat the com in an oven fo much as not to de- 
ftroy its vegetative power, but fufficiently to deftroy 
the fmall worms which made their neft in the fubftance 
of the grain, and at laft ate out the fubftance fo com¬ 
pletely, that nothing could be got from the hulk even 
by boiling it in water. It is certain, that though in¬ 
fers can bear a great deal of cold, they are eafily de- 
.. ftroyed 
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Mfevfeofftroyed by a flight degree of heat} nor is the vegeta- 
te-y^Litive power of com eafily deftroyed, even when kept for 
a long time in a pretty ftrong heat. This method muft 
therefore be very effectual for deftroying all kinds of 
infects with which grain is apt to be infected : but care 
muft be taken not to apply too great a heat; and the 
adjufting of the precife degree neccflary to deftrov the in¬ 
fect, without hurting the corn, will be attended with form- 
difficulty. The precautions recommended when treating 
TV curlri! mildew in wheat, may be adopted with fuccefs. 
dural-* m The curled difeafe in potatoes has Jong been a i'uii- 
jetd of inveftigation and experiment among farmers : 
and the knowledge of its caufe and cure firms yet to 
remain a defideratum. The Agricultural .Society at 
Manchcfter, a few years ago, oflered a premium fpr 
difeovering by actual experiment the caufe of the dif¬ 
eafe in queftion; and a great variety of letters \i ere, 
in confequence, addrefled to them upon the fuhjcct.— 
As thefe contain many intcrelting obfervations both on 
the difeafe itfelf and the belt methods hitherto adopted 
for preventing it, the following abltrad of them may 
Various not improperly be introduced in this place, 
preventiorf According to the writer of the firlt letter, this 
difeafe is caufcd by an infect produced by froft or bad 
keeping before fetting; and the neweft kinds, fuch as 
have been raifed within thefe nine or ten years, are 
moft apt to curl, becaufe they will not ftand to be kept 
in winter and fpring before fetting, as the old kinds 
will. In autumn 1776, he got up a bed of potatoes 
to lay by in winter, leaving plenty in the ground as 
regular as pofliblc ; and, before the feverity of winte.r 
came on, covered part of the bed with ftraw and peafe- 
haulm, and left the other part of the bed uncovered. 

2 That 
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That part of the bed which was covered was quite free ‘Dlfrareidf 
from curied ones; but the uncovered part produced a. pla ° n ^ 
great many curled, owing, as the writer fays, to froft 
and feverity of the weather. 

II. This writer had about a quarter of an acre of 
potatoes, well manured with cow and horfe dung, and 
took the greateft care in picking the fine findoth-fkinned 
potatoes for fets; yet nine out of ten parts were curled. 

He attributes the caufe of this difeafe to a white grub 
or infect, which he found near the root, r oout half an 
inch long, with eight or ten legs, it', head brown and 
hard ; as, upon examining a number of the curled roots, 
he found them all bitten, chiefly from the furface to 
the root, which of courfe flopped the progrefs of the 
lap, and threw the leaf into a curl. The uncurled 
roots were not bitten. He tried a few experiments as 
follow: Firfl, he pat foot to the infects in the rows 
for two d:iv -; and after that, he put lime to them for 
the iame time, but they (till kept lively: next he put 
a little fait, which deflroyed them in a few hours. From 
which he infers, that if coarfe fait were put into the 
ground at the time the land is preparing for potatoes, it 
would efleclually cure this diltemper. 

III. In this letter, the caufe of the difeafe is attri¬ 
buted to the method of earthing the Hems while in cul¬ 
tivation ; and the branch, ftriking root into the new 
earthed-up foil, it is faid, produces potatoes of fuch a 
nature as the year following to caufe the difeafe com¬ 
plained of. 

To prevent the difeafe, it is recommended to take 
the fets from thofe potatoes that have not bred any 
from the branch covered; or, otlierwife, to dig the part 
the fets are to be raifed from. 


IV. 
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Difetfes of IV. According to this writer, the diforder proceeds 
y ^ ■ from potatoes growing in old-tilled or worn-out ground ; 

for though thefe potatoes may look tolerably well, yet 
their fets will moftly, if not all, produce curled potatoes. 

Hence he is convinced, that no fets ought to be ufed 
from old-tilled or couch-grafs land; and that, in order 
to have good fets, they fhould be procured from land 
that was purpofely fallowed for them j from frefli ley 
land, where they are not curled ; or from ley land that 
was burnt lafl fpring. 

To avoid the uncertainty of getting good fets, he 
Tecommcnds crabs to be gathered from potatoes grow¬ 
ing this year on frefli land free from curl, and the next 
fpring to fow them on frefli ley land ; and continue uo 
plant their lets on Aefh ley land yearly, which he is 
convinced will prevent the curl. 

V. In 1772, this writer planted fome potatoes by 
accident full nine inches deep: when taken up, many 
of the plants were rotted, and a few curled. He kept 
the whole produce for feed, and planted two acres with 
it in 1773, not quite fix inches deep. The crop was 
amazingly great} and lie did not obferve any curled 
plants among them. In 1774, many of thefe were 
planted in different foils; yet they were fo infetted 
with die curled difeafe, that not one in twenty efcaped. 
In 1775, the complaint of this difeafe became general. 
I11 1776, it occurred to him that the good crop of 
1773 was owing to die accidental deep fetting of 1772 ; 
and that the reafon why the fame feed became curled 
in 1774, was their being fet fo near the furface in 
1773; and attributes the difeafe to the practice of ebb- 
fetting. In 1777, lie took fome potatoes from a crop 
that was curled the year before, and after cutting the 

I fats. 
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lets, left them In a dry room for a month. Half were bifeafesaf. 
planted in ground dug fourteen daps before; the other* „ '■> 
half, having been fteeped in a brine made of whijfter’s 
alhes for two hburs, were alfo planted in the fame land 
at the fame time. The fteeped ones came up ten days 
before the others, and hardly any miffed or were curled. 

The unfteeped ones generally failed, aud thofe few that 
came up were moftly curled. 

He therefore advifed as a remedy, t. That the po¬ 
tatoes intended for next year’s fets be planted nine - 
inches deep. 2. That they remain in the ground as long 
as the feafon will permit. 3. That thefe fets be well 
defended from froft till the beginning of March. 4. That 
she fets be cut a fortnight before planting. 5. That 
they be fteeped, as above, two hours in brine or lye. 

6 . That the dung be put over the fets. And, 7. That 
freih fets be got every year from fandy foils hear the 
coaft, or c.i the Ihore. 

P. S. At planting, the hard dry fets Ihould be call 
afide, for they will probably be curled. Curled pota¬ 
toes always proceed from fets which do not rotor pu¬ 
trefy in the ground. 

VI. This writer had five drills of the old red pota¬ 
toes, ’and four of the winter whites, growing at the 
fame time in the fame field. The drills were prepared 
exa£Uy alike. Among the red not one was curled 
the, winter whites were nearly all curled. He fays he 
has found by experience', that the red never curl'. 

VII. Two of the writer’s neighbours had their fets 
out of one heap of potatoes. They both fet with the 
plough, the one-early, and the other late, in the fea¬ 
fon. Moll of thofe early fet proved curled, and moll 
of thofe fet late fhiooth; the latter os clay land. 

• Vol. I. M 
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Difeafcs of A few-roods of land were sdfo planted with {‘mall 
glyrtt. potatoes, which had lain ip read on a chamber floor all 
the winter and fpring till the middle of May. They 
were foft and withered; they proved fmooth and a 
good crop. Middle-fized potatoes, withered and foft, 
which had been kept in a large dry cellar, and the 
fprouts of which had been broken off three times, pro¬ 
duced alfo a fmooth good crop. 

Hence he was led to think a fuperfluity of fap, oc- 
cafioned by the feed being unripe, might caufe the dif- 
eafe. 

He concludes, the only fure way to prevent the curl 
is, to let potatoes intended for feed Hand till they are 
fully ripe, and to keep them dry all winter. 

VIII. This writer fet a quantity of the red potatoes, 
without having a curled one amongft them. His me¬ 
thod is, when the fets are cut, to pick out fuch as are 
reddeft in the infide. On digging them up at Mi¬ 
chaelmas, he mixes none of the curled feed among the 
others. The curled are eafily diftinguiflied, by their 
ftalka withering two months before the reft of the crop. 

The caufe of die curled difeafe he attributes to po¬ 
tatoes being of late years produced from feed inftead 
of roots, as formerly. Such will not ftand good more 
than two or three years, ufe what method you pleafe. 
Laft fpring, he fet the old red 'and white ruffets, and 
had not a curled potato, amongft them. 

, On the limeftone land about Denbigh, in North 
Wales, they have no curled potatoes. If this b$ ow¬ 
ing to the nature of that land, perhaps lime might pre¬ 
vent the difeafe. 

IX. According to this writer, . all forts of grain 
wear out and turn wild if fown too long on the fame 

land i 




land; the fame will hold good in all forts of pulfe, Difeafe* 
pcafe, beans, and (as he conceives)'potatoes. It gene* v,...-J. ] 4 
rally happens, that thofe who have molt curled potatoes 
plant very fmall fets. 

Eleven years ago he bought a parcel of frelh fets, of 
the golden-dun kind, and has ufed them without change 
to the prefent year, without any being curled. This 
he principally attributes to his having always planted 
good large fets. 

About four yeara fincc, he thought of changing his 
fets, as his potatoes were too fmooth, too round, and 
much diminilhed in fize. But the curl at that time 


beginning to be very alarming, he continued his fets 
tall part of his tfbp miffing laft year, he was obliged to 
buy new fets this fpring, which, being fmall, were curled 
like other people’s. 

He allows, that the curl has frequently happened to 
perfons who have ufed large potatoes for fets; for, as 
all roots are not equally affedted, fome curled ones may 
be mixed with the reft. 


To prevent the evil, cut your fets from clear and 
middle-fized potatoes, gathered from places as clear of 
the curl as poffible; preferve them as ufual till fpring. 
If any' are harder, or grafli more in cutting than ufual, 
call them afide. He would alfo recommend the railing 
a frelh fort from the crab produced on the forts leaft 
affe&ed, which in Lancafliire are the long-duns. 

X. Set potatoes with the fprits broke off, and they 
will (fays the writer of this letter) be curled ones; if 
fet with the fprits on, they will not be curled. Again, 
take a potato which is fprit, and cut a fet off with two 
lights: break one fprit pff, and let the other ftay on. 
Mi and 
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it j the former will be curled, and the latter 

WaitH •'* ■* 

Vigil f i n m) will not. 

When you have holed your potatoes, take them oW 
before they are fprit, and lay them dry until you have 
fet or fown them, and yon will have no curled pota¬ 
toes. 

XI. this writer was at the expence of procuring fets 
at fifty miles diftance, and where this difeafe was not 
known. ■ The firft year’s trial was fuccefsful; the year 
following he procured fets from the fame place, but 
one-fifth of his crop was infcCted. By way of experi¬ 
ment, he planted fets from roots which had been infect¬ 
ed the year before, and fome of thefe produced healthy 
plants, free from all infection. ^ ' 

As every effeCt muft have a caufe, he fuppofed >t 
might be fome infeCt, which, living on'the leaves, gave 
them that curled and fickly appearance, as is the cafe 
in the leaves of many flirubs and trees. But whether 
the infeCt is lodged in the old fets, and to be deftroyed 
at ;the time of planting, or, profeeding from fome ex- 
temal caufe, can only be deftroyed afterwards, he is 
not yet certain, although he has made the following 
experiments. 

On a piece of ground that had not been dug tor 20 
years, he planted four rows of fets, which he knew to 
be perfedlly clear; the drills were two feet diitant, the 
fets one foot diftant in each drill. He then planted 
on the fame ground four rows' with fets from curled 
potatoes, at equal diftances ; in each row were about 
2o fets. 

Lot 1 ft, The curled fets. 

N° 1. Without manure, 1 N° 3. In foot, 

, 2. In fait, - I 4: In quicklime. 

Lot 
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Lot 2d, The clear fets. - 

N J i. "Without manure, | N° 3. In foot, 

2. la fait, j 4. In quicklime.' 

Thofe planted in fait and ( foot in both lota were de* 
ftroyed. In Lot ift, N° 1. and 4. all curled. Lot 2d, 
N° 1. and 4. quite' clear. 

This experiment was made on a fuppofirion that the 
infe£t lodged in the fet, and mull be deftroyed on plant* 
ing. But of that he is not fully fatisfied. He re-r 
peated fait, foot, and quicklime, on the branches of 
feveral curled potatoes. Salt deftroyed all he touched 
with it. Lime and foot had, he thought, a partial ef- 
on the plants. After fome time, they appeared 
almoit as healthy as the reft. Thus, although he had 
done little towards the cure, he flatters himfelf he has 
pointed out the caulc, the infe&s on the curled plants 
being no; oaly very numerous, but vifible to the naked 
eye. 

XII. This writer aferibes the caufe of the difeafe 
to the froft, and had keeping in winter and fpring be¬ 
fore fetting. They are liable to be damaged by froft 
after they are fet i but this may be prevented by co¬ 
vering: If it be afleed, why froft did not injure them 
formerly J he anfwers, it is only the new kinds which 
are apt to curl. To this may be added, that lefs care 
is now taken of the feed than formerly. To prevent 
the latter, let them remain in the ground covered with 
haulm or litter till the time they are wanted for i'et- 
ting: and, in cafe no frqft touches them afterwards, 
they will be free from the difeafe. 

XIII. This writer fays, the red potato was as gene¬ 
rally planted as the winter white and the Lincolnftiirc 
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kidne y are now ‘ > ^ ie being a later potato, did 
W’ v' ;W> not fprout fo early as the others. The white fprout 
very early, and therefore (hould firft be moved out of 
the place where they have been prefcrved in the winter, 
inftead of that, they are often let remain till their 
roots and fprouts are matted together. On feparating 
them, thefe fprouts are generally rubbed off, and they 
are laid by till the ground is ready; during which inter¬ 
val they fprout a fccond time : but thefe fecond fprouts, 
being weak and languid, will (brink, ficken, and die; 
and the fruit at the roots will be fmall, hard, ill-lhaped, 
and of a brown colour. 

Now, if putting off the fprouts once or more, be¬ 
fore the fets are put in the ground, be the caufc (a*s 
he verily believes it is). of the curled difeafe, an eafy 
remedy is at hand. When the potatoes intended for 
fets arc dug up, lay them in a weft afpeft as dry as 
poffible: in fuch a fituation they will not fprout fo 
foon. The beft time for removing molt forts, is the 
firft fine day after the 24th of February. Cut them 
into fets as foon as poffible, and let them remain co¬ 
vered with dry fand till the ground is prepared, which 
(hould be a winter fallow. Lay the fets in without 
breaking off any of the fprouts, for the fecond will not 
be fo vigorous. This accounts for one fprout out of 
three from the fame fet being curled. The two Hems 
not curled role from two later teyes, and were firft 
fprouts. The fprout curled was a fecond, the firft ha¬ 
ving been rubbed off. 

XIV. This writer fays, that laft fpring one of his 
neighbours cut and fet, in the ufual-way of drilling, 
fome loads of the largeft potatoes he ^ould procure •, 
fnd more thin half of them proved curled. Being a 

fw 
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few fets fliort of the quantity wanted, he planted fome D j^ af " 
very (mail potatoes which he had laid by for the pigs. < 

Thefe being fully ripe and folid, there was not a cnrled 
plant among them. He apprehends, the others being 
curled was owing to their not being fully ripe. 

XV. Of late years, this writer fays, great improve¬ 
ments have been made in fetting potatoes and cutting 
the fets. The ground is dreffed cleaner and dunged 
ltronger. Many people, in drilling, wrap up the fets 
entirely in the duug; by which means, though their 
potatoes arc larger, the difeafe feems-to be increafed. 

They alfo cut their fets out of the richeft and laifgeft 
potatoes, which is perhaps another caufe of this evil, 
fn cold countries, where they fer their own feed, 
which lias grown on poor land, with lets dung, they 
have no curled plants, . On the contrary, when they 
bought rich and large potatoes for feed} they have 
been curled in great quantities. He believes, the 
richnefs and largencfs of the feed to be the caufe of 
the evil; for he does not remember to have fecn a 
curled Item which did not fpring from a fet of a large 
potato. 

XVI. This writer apprehends the curled difeafe in 
potatoes to proceed from a defe£l in the planta femina - 
Its, of feed plant; and from comparing curled ones 
with others, there appeared to he a want of, or ina¬ 
bility in, the powers of expanding or unfolding the 
parts of the former; which, from this defect, forms 
fhrivelled, ftfhrcd, curled ftems. On examining fome 
of the fets at the time of getting the crop, he found 
ihem'hard and undecayed ; fo hard, indeed, that fome 
of them would not be foft with long boiling. : This 
led him to think, that fome manures might have the 

M 4 fame 
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fame effeifi on them as tanners ooze has on leather, 
and fo harden them, that the embryo plant could not 
come forth with eafe ; but a clofer examination taught 
him otlierwife, and that they grow equally in all ma¬ 
nures., 

He thinks the moil confident and rational opin¬ 
ion is, that the difeafe is occafioned by the potatoes 
being taken from the ground before the ftamen, or mi¬ 
niature plant, is pfoperly matured and ripened. 

One of his- neighbours, lull year, fet two rows of 
potatoes, which proving all curled, he did not take 
them up} and this year there is not a curled one 
among them. Such potatoes, therefore, as are defign- 
ed for feed, ffiould be preferved as long in the ground 
as poflible. ^ 

XVII. This writer advifes fuch fets to be planted 
>*s grow in niofs land j and, he fays, there will not be 
a finglc curled one the firft year. This is affirmed by 
the inhabitants of two townfhips, where they grow 
amazing quantities. A medical gentleman fowed laft 
year two buihels of fets from one of the above places, 
and had not one curled; but on fowing them again this 
year, he had a few. ‘ 

Notwithllanding there feems to be a diverfity of opin¬ 
ions in the above writers, occafioned by the dilFerent ap¬ 
pearances of their crops, and the feemingly contrary ef- 
fe£b of the means ufed to prevent or cure the difeafe, 
we conceive that the following general propofitions may 
be fairly drawn from the whole, t. ThafcTome kinds 
of potatoes are {cateris paribus) much more liable to be 
'affe£ted by the difeafe than the reft ; and that what are 
called in England the old-red, the. golden-dun, and the 
Ippg-dun, are the moft free from it.—2. That the difeafe 
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is occaliened by one or more of the following caufes, 
either fingly or combined: rft. By infe&s :*2d, By froft, 
either before or after the fets are planted: 3d, From 
planting lets out of large unripe potatoes: 4th, From 
planting too near the furface, and in old worn out-ground:' 
5 th, From the firft {hoots of the fets being broken off be¬ 
fore planting ; by which means there is. an incapacity in 
the planta feminalis to feud forth others fufficiently vigo¬ 
rous to expand fo fully as they ought.—3. That the ntott 
fucccfsful methods of preventing the difeafe, are cutting 
the fets from fmooth middle-fized potatoes,, that were 
fully ripe, and had been kept dry after they were taken 
out of the ground ; and without rubbing off their firft 
flioots, planting them pretty deep in frefti earth with a 
mixture of quicklime, or on limeftone or mofs land. 

A correfpondent of the Bath Society is convinced, 
that, whatever may be its caufc, the fault itfelf is inhe¬ 
rent in the feed ; and has communicated the following 
method of avoiding it: “I made a liot-bcd in the fol¬ 
lowing manner (which method I have ufed ever fince): 

1 laid horfe dung, &c. (as is generally ufed in making 
hot-beds), about 18 inches thick; over which I fpread 
a layer of fine rich mould about four or five inches thick: 
upon the top of this mould i laid, in different divifions, 
a certain number of potatoes of various forts, fome of ’ 
my own growth, and others bought from different parts, 
and covered thefe lightly over with more mould} they 
foon came up. I then obferved which was freeft from 
the blight or curl; for if there were not more than one 
defective in forty or fifty , I concluded I might fet of that 
fort with fafety. This method I have now pra&ifed 
near twelve years, and never loft my crop, or any part 
thereof worth mentioning; whilft my neighbours, who 
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tifetftsof followed the old method, were frequently difappointed 
^Phtnw. - n th c j r crops; and to the'belt of my knowledge, al! 

thofe of my neighbours who have of late been perfuad- 
ed to take the trouble of ufmg the lame means as myfelf^ 
have never failed of fuccefs to their utmoft willies in 
one inifance 5 nor do I ever think it will fail, if duly 
attended to. The fault being fome hidden caufe in the 
feed unknown at prcfent, and 1 believe incurable by any 
means, at leaft which have yet come to my knowledge ; 
my reafon for planting my hot-beds fo foon is, that if 
the froft hinder the firft experiment, or they all prove 
bad, I may have time to make a fecondor third, if ne- 
eeflary, with different forts of feed, before the proper 
ieafon arrives for planting in the fields and grounds ap*- 
pointed for the great and general crops.” *. 

In addition to the information upon this fubjedt, which 
has been obtained by nteans of thefe focieties, various . 
other (peculations about the caufe and cure of this dif- 
eafehaveof late been introduced to the notice of the 
public *. In particular it has been ftronglv urged, that 
the difeafe is almoft always occafioned by infers. It 
is faid, that on looking at the roots of fuch potatoes as 
grow up burled, it will ufually be found, that the bear¬ 
ing plant is devoured and excavated by fnails, centi¬ 
pedes, or beetles. Sometimes alfo, though more rarely, 
the curl is foppofed to arife from the leaves themfelvcs 
being infedted with minute animalcula. Hence, in rich 
foils in the neighbourhood of cities, and well manured 
gardens, the potatoes are moil fubject to the curl, be- 
caufe fuch infects as devour the feed abound mod in 

’thefe 
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thefe foils. The infe&s are thought to preftfeone po- Difcafo of 
tato to another. They will hardly touch a yam. A po- 
tato from a late part of the country, which has been 
hardly ripened, the vermin do not feem to like •, but a 
potato that has been fomewhat fweetened or mellowed 
by the froft, is fuppofed to be greedily devoured by 
them. • 

An ingenious notion concerning the caufe of the dif- 
eafe has been fuggefted from attending to the hiftory 
of the plant in this country. ■The potato plant was in¬ 
troduced into the illand of Great Britain from a climate 
much wanner than ours, as early as the reign of Queen 
Elizabeth; but it is a Angular circumftance, that the 
curled difeafe did make its appearance till within lefs 
than 40 years ago. Indeed *, the difeafe is faid to have 
firft occurred in the year 1764, in the very diftriil of 
Lancalhire where potatoes had been 11 rft cultivated. It 
is alfo faid, that the Surinam potato, and fome other kinds 
which have been more recently introduced into our cli¬ 
mate, have never yet exhibited any fymptom of the ciyrJ, 

It is farther faid, that till within thefe 40 years the pota¬ 
to plant never brought its feeds to maturity in this coun¬ 
try, though the roots were in full perfection 5 that the 
Surinam potato and others lately introduced do not as 
yet produce perfe£t feeds at the top of their Item ; and 
that potatoes, which have been cultivated for a length of 
time in bleak and mountainous fituations, are ftill in 
the fame ftate, and do not bring their feeds to matu¬ 
rity. Hence it is endeavoured to be inferred, that 
there cxifts a connexion in the nature of the plant be¬ 
tween 
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Tfrk*krcr tween tjjnsr diieafe and the ftate of maturity to which 
v. t . i the feed is brought. It is fuppafeci, that the plant is 
unfit at once to afiord mature and perfect feed at the 
fummit of ita item, and alfo roots capable of propagat- 
. ing it in perfection. From thefe pretnifes it is fugjjelted, 
that, to prerent the curl, it will be neceflary to procure 
feed potatoes from mountainous fituations into whicfi 
the difeafe has not yet come, becaufe the plant has never 
produced perfect fruit at the fummit of its item \ or ait 
attempt may be made to procure more perfect feed from 
the ordinary kind of potatoes, by deftroyiug die flowers, 
which may have the effect to prevent the plant from 
Being exhaufted by bringing to maturity both fruit at its 
fummit and roots at its bottom. Laitly, it has been fuj * 
pciied, upon, thefe principles, that the difeafe may be 
prevented by rearing potatoes from the feed produced at 
the fummit of the Item ; the mode of praClifing which 
will afterwards be explained. 

In the mean time, it may be obferved, that the fub- 
je£t lias been farther difeufied, in a Id's fpeculative 
manner, by an anonymous correfpondent of die Board 
of Agriculture*. This gentleman does not confiderdre 
curl as a fpecific difeafe, but as an accidental debility 
of thofe plants in which it occurs ; that we are not, 
therefore, to feek for a cure or preventive in a change 
of feed alone, as many have all along done, but in. 
complete attention to all that experience fhows to be 
neceflary to an accurate culture, and to their perfect 
growth. In this way-alone, he thinks, there is reafon to 
expect that this very ufeful article of human food may be 

cultivated 
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Cultivated with the fame fuccefs as before Its dreadful Wjfcafes ■ai 

_ Plants. 

fencmy the curl made fuch havoc in out crops, as of * « * 
late years it certainly has done. He deferibes dte difeafe 
as occurring, in Mid-Lothian, moft frequently from the 
following caufes : ift. From planting potatoes on foils al¬ 
together unfit for them. Being unable to penetrate a ftlff 
foil, potatoes require a light, pervious, or open mould. 

For a long period after potatoes firft appeared in the 
country, this circumftance was carefully attended to. 

They were planted entirely with the fpade, in the light- 
ell fpots upon every farm. Hence, the plants rofe Vigo¬ 
rous, and no curl was feen ; but on farmers wifhing to 
extend the culture of potatoes, they were tempted to 
plant them on every foil, without regard to Its nature, 
or, tendency to produce this crop. 2dly, Imperfect 
culture is deferibed as a frequent caufe of curling. A 
crop of potatoes Is commonly ftrong, abundant, and' 
free from curl, in proportion to the previous culture 
given to the foil, and the care taken - to keep it clean 
after they are planted. Hence, it frequently happen^ 
that while a farmer who cultivates this root in a negli¬ 
gent manner, and upon a great fcale, by means of the 
plough, finds his crop deficient in conference of 
' this difeafe; his cottars and fervants, to whole ufe he 
allots ftnall portions of potato ground, which they 
cultivate with the fpade, obtain crops free from curl, 
and often, double in quantity to his, in proportion to 
the extent of ground which they occupy. 3diy, Small 
roots, or too final! a portion Cut off along with the eye, 

, that is to ferve for feed, appears to be a caufe of curl. 

In the .cafe of grain, it feldom happens, unlefs in very 
fine feafons, that fmall feed produces a large crqp ; aiid 
it is thought that fomething fimilar may occur in the 

cafe 
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Jii&afes of ca fe of „potatoes. As the young plant mult always de¬ 
rive its carlieft nourifhment from the root, out of which 
it fprings, before it is capable of fceking its food in the 
furrounding foil, thofe plants, whofe early growth is 
belt fupported and ioftercd, mud be expe&cd to reach 
the greateft perfe&ion. To fubje£t thefe ideas to the 
teft of experiment, 64 fets were planted ; 16 of which 
■were full grown potatoes, 16 from fmall roots, in which 
no curl appeared when in the field, 16 from roots raifed 
from die feeds two years before, and 16 from roots of 
plants ftrongly curled. They were all planted in the 
famejnanner, in a light fipi], in parallel furrows, with 
a moderate quantity of dung, and covered to the depth 
of three inches. Of diofe taken from large potatoes, 
none were curled, and the plants were ftrong and heal¬ 
thy. Some good plants appeared in each of the other 
rows, but nearly a half of the whole was curled. The 
proportion of curled plants was rather greateft in thofe 
rajfed from the feed. 4thly, Sets taken from roots 
that have fprouted early, and from which the germs 
have been rubbed, are faid never to fail to produce 
curl. 5thly, Too much, as well as too little dung, 
appears to have an influence in producing curl; the 
firft probably by corrupting the germ of die • young 
plant, the latter by not being fuflicient to produce vi¬ 
gorous plants. Hence, attention ought to be paid to 
the regular fpreading of dung, which ought not to be 
thrown about in a carelefs and flovenly manner,- which 
allows fome plants to have none, while others are co¬ 
vered with it to the depth of fevcral inches. 6tlily, Too 
deep, as well as too {hallow planting, gives rife to the 
curl. Jo ascertain, the proper depth, 12 wore planted 
at lynches deep; the fame number at the depth of 
i id 
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16 inches, and of 14, 12, 10, 8, 7, 6, 5, 4, 3, and 
2 inches} and 12 were fo lightly covered, that they > . 
were not, perhaps at die depth of one inch. The 
lets were all from large roots, of die fame crop, cut as 
nearly as poflible of the fame lize. They were all 
planted at the fame time, in die firft week of April, in 
a light dry foil, and they all got the lame quantity of 
dung. The plants at the depth of 1 and 2 inches ap¬ 
peared firft } but they were weak, and fome of them 
curled. Thofe at 3, 4, and 1} inches, were all ftrong, 
and free from curl. At 6 and 7 in dies, they were alfo 
healthy, and free from curl; but they were diree weeks 
later in getting dbove the ground than thofe that were 
thinly covered, and die plants were neither fo ftrong, 
nor the roots fo large. Thofe planted at the depth of 
8 inches role llill later, and were all weak.—-Nine out 
of the 12 were curled. Of thofe planted at 10 inches 
deep, only tour appeared} and they were fo weak, 
that they foon withered and died. Of thofe deeper 
planted, none ever appeared. On digging them up at 
the end of two months, thofe at 16 and 18 inches deep 
were found unchanged} while fome of thofe at the 
depth, of 12 and 14 inches, had put forth fome feeble 
germs not exceeding the length of an inch. Thofe 
planted at 3 and 4 inches were evidently the ftrongeft 
during the whole feafon, and their roots largeft. Hence 
to procure an early, abundant, and healthy crop, 3 in¬ 
ches appears to be the beft depth for planting potatoes. 

7thly, Whatever injures the new fets or the germs af¬ 
terwards may produce curl : fuch as the trampling of 
horfes feet at the time of planting $ their being par¬ 
tially covered with ftpnes or hard clods of earth} deep 
harrowing, when the young llioots are advancing j and 

grubs, 
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of grubs, flails, or infe&s attacking the germs at firft, Or 
,*—■ t ■ .1 the ftems afterwards. , Hence, 8thly, The curl was pro¬ 
duced to aij uncommon degree upon a field of ftiffland, 
by pailing a roller over it, about a fortnight after plant¬ 
ing. 9thly, The ftate of the weather when the crop 
is young may produce the curl. Rain alone will not 
do fo, if it be not allowed to lodge; but a long con¬ 
tinuance of dry weather, efpccially with cold winds, 
when the (boots firft appear, is apt to produce this dif- 
eafe, and alfo hoar-frofts in this early (late of the crop. 
Hence, it is thought, that the three firft weeks of April 
anfwer beft for planting potatoes in the fouth of Scot¬ 
land and north of England, as they do not, in that cafe, 
appear till the middle or end of May. From all thesfe 
remarks it is conculded, that, though with the beft ma¬ 
nagement, the curl can never be completely banifhed 
from our fields, yet with due attention to the leading 
points above mentioned, it may be prevented from being- 
attended with any ferious mifehief. 

As no information upon this rr.tcrefting fubject 
ought to be overlooked, we think it neccfiary to ftate, 
that the following plan for preventing the curl in po¬ 
tatoes has very recently been laid before the public, 
by an anonymous correfpondent of the publifhers of 
tire Farmer’s Magazine, who afferts, that he has adopt¬ 
ed with complete fuccefs. It confifts of ufing for 
feed what are called potato beans. Thcfe beans are a 
dark brown excrefccnce, larger than a horfe bean, 
which grows near the ground, on the haulm or (haw, 
generally, it is fuppofed, where it has been broken or, 
wounded. They are draped like potatoes, and have a 
number of eyes, from one of which grow two fmall 
leaves. It is faid, that eight or ten years ago, fcveral 
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r{ thefe potato beans were planted merely to try 
they would grow, and that they produced a great tu». . 
number of common fixed potatoes, but of a bad .qua-' ! ’ 1 

lity. Thefe potatoes, however, being cut and planted , 
nest year, produced potatoes of an excellent quality, 
and in great plelfly. Since that time, a number of 
beans have always been planted fuflicient to produce 
enough of potatoes for next year’s feed. They are 
planted at the fame diflance, and treated in every re- 
lpc£t in the fame manner with common fets; and their 
produce is equally plentiful. No other change of feed 
has ever been neccflary. 


sect. vnr. 

or TIJX OB l ACIXS TO AGRICULTURAL IMPROVEMENT. 

* 

Bei ore proceeding to the practical part of the fub*Moral and 

icd, it may be proper to take notice of fome of the mo- 

i d and political circumdances which refill the prortefs *RiicuItur»t 
r i , .... . . ‘®pnwe* 

or the art of agriculture, and which ought not to be mints. 

overlooked by perfons engaged, or who have an inten¬ 
tion to engage in it. 

One of the firfl and m‘oft obvious obttacles to the ignorance, 
improvement of this or of any other art confide of the 
ignorance of its pradiriofters, or of its being carried oi» 
by perfons of - *an illiterate and unintelligent charadef, 
who are unable to take a comprehenfive view of the 
principles of thcir^irofeffion, or who have not fuflicient 
luriofity to inquire after the bed modes of pradice, or 
undertlanding to difeern the value of any new prac- 
Vol. I • N rices 
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OMtcln tices that ate explained to them. It ought nevct to 
*° tHref^be forgotten, that the art of the hufbandman is an in- 
1 * ■ r tricate and extenfive one, and that one of the chief 
circumftances which has hitherto prevented its im¬ 
provement has arifen, as already mentioned, from tne 
fecluded fituation of perfons engaged in it. They are 
fcattered over the face of the country, inftead of being 
collected together like other artifts in towns, fo as to 
be enabled to derive aid from each other’s experience. 
Fortunately this difficulty is paffing away, in confe- 
quenCe of the diffufion of agricultural knowledge, by 
means of the great number of publications upon that 
fubje& which are gradually introducing themfdve.s in¬ 
to the remoteil corners of die country. Perfons re* 
ceiving a liberal education, particularly at the univer- 
fity of Edinburgh, have now alfo an caller opportuni¬ 
ty than formerly of acquiring a knowledge of the prin¬ 
ciples of this art, in confequence of the eftablilhment of 
a profelTorihip of agriculture, which has been endowed 
by a private gentleman, Sir William Pultcney. Even 
with all thefe advantages, however, aided as they are 
by the exertions of the Board of Agriculture, it can 
never be expe&ed that this art can reach its ultimau. 
degree of perfe&ion, unlefs a confiderable numb-: of 
the perfons engaged in it are men of intelligent charac¬ 
ters and good' education, who will, call in the improve¬ 
ments which are making in other fciences as well as in 
this art, in diflant countries, to the affiiiance of their 
perfonal experience. 

In fpeculation, at leaft, nobody will deny the utili¬ 
ty of general knowledge towards fucccfs in this profef- 
fion} as it is evident, that nothing excellent can be ac- 
cranplifhed by a very ignorant perfon in agriculture 

more 
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more than in any other art. It has unfortunately happen¬ 
ed, however, in fome quarters of the country, that the 
introdudion of agricultural improvements has, for fome 
time been delayed, in confequence of the unfuccefsfui 
efforts in this department of imfinefs of fome men 
otherwife accounted intelligent, who had rafhly enga¬ 
ged in hufbandry. Men of fortune, when they engage 
in this or in any other undertaking, are apt to difre- 
gard expence when a favourite objed is in view, and 
are unwilling to leave any thing to nature or to time. 
Hence they introduce coftly implements of hulfaandry, 
and laborious modes of cultivation, upon a rude, and 
perhaps upon 3 poor foil, in a cold and unfheltered fitu- 
• ation. Having lavilhed away much money to little pur- 
^pofe, they become difgufted, and abandon the purfuit 
of agriculture as unprofitable; and thus their example 
comes to be regarded by the ignorant as a warning 
to avoid every kind of novejty: which neceffarily puts 
an end to improvement, becaufe all improvements are 
new. 

Such occurrences, however, only eftablifh the truth 
of the maxim, that a little learning is a dangerous 
'filing; a partial knowledge of agriculture leads to 
hfuy fchemes, fanguinc hopes, and raih undertakings ; 
whereas a corred acquaintance with the nature of a foil, 
the climate in which it is-fituated, the market which its 
neighbourhood affords, and the expence of fearing and 
bringing thither certain crops, leads to moderate and 
rationa^jiitfws, and to flow but fure fuccefs.. This 
remark naturally introduces the confvderation of' a point 
of ipuch importance both to individual hufbandmen and 
to the general improvement of the ait; which is, that 
every perfon engaging* in the prpfeflioo of a hufband- 
N a man, 
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Obftaclcs man, ought to be well inftru&ed in the bell: mode of 
S ture. CUl beeping tegular accounts of his affairs, and ought 
• l •"»' never to negleft, any more than- a man engaged in 
. . commerce, to keep a corredt arithmetical record of all 
Importance his tranfadions, and of his profits and Ioffes. The want 
accounts. 1 of attention to this point has hitherto been one of the 
greateft caufes of the flow progrefs of the art of agricul¬ 
ture, arid alfo of the want of fucccfs of many individuals 
in the pradtice of it. This fubjedt is fo well difeuffed in 
the Annals of Agriculture *, that,.although it is a long 
quotation, we account ourfelves juftifiable in inferting 
it in this place. 

“ There is not a Angle ftep,” fays this judicious wri- 
- ter, '* in the life of a fanner that does not prove the 
advantage of his keeping regular accounts; and yet 
there is not one in a thoufand that keeps' any. This is 
one, among the many inftances, in which the unenlight¬ 
ened fituation of the practifers of the art is the evident 
reafon for the backwardnefs in which - the art itfelf is 
found by any man who fearches for the principles de¬ 
duced from praftice, which ought to give it the regu¬ 
larity of a cultivated fciencc. 

“ A few rough' memoranda or figures, to yield a grofs 
account of the general receipt or payment, are Uiual- 
ly the greateft,exertions that common farmers, who pre¬ 
tend to keep accounts, make in this line. 

“ The advantages of clear accounts are obvious in 
every other purfuit in life:,and to condi'd thofe of a 
merchant, by the Italian method of double »ntry, has 
been an effential branch of education for the claffes in- 
• ■ tended 
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tended for commerce. Men engaged in large fpeculations Obftacl** s 

, , . , . ° , r to Agrient: 

who are not regular in their accounts, are always -tup- ture. 
pofed, by the prudent part of the world, to be in a'dan- 1 “ » J 
gerous fituatiou 5 nor is there a greater reproach to a 
merchant, fhort of actual bankruptcy. 

“ But agriculture is deftined to be, m all its detail, 
ah exception to every tiling elfe. Men engage in it 
without previous education, or even ftudy or inquiry; 
and they conduit large concerns in it without thofe ac¬ 
counts known to be neceffary in every other purfuit. 

With the lowed and molt uneducated farmers this is 
pardonable; but what excufe have gentlemen for fuch a 
conduit ? 

It ihould be remembered, that experimental agricul¬ 
ture, or even thefe ideas, more or lefs detailed, which 
we meet in converfatiou, mult depend for their juftnefs 
very much on the accuracy of accounts. For a fuppo- 
iition deduced from general .obfervation on a farm, and 
grofsly conceived, mutt fall exceedingly fliort for cor- 
reitnefs of the regular detail of exact accounts. 

“ The general fail is however admitted, and accord¬ 
ingly it is common to hear gentlemen fpeak of their 
accounts. But, unfortunately, they are ufually kept in 
fuch a manner as to prove rather the means of fortify¬ 
ing prejudices than removing errors. All thofe que- 
ftions of nicety where the contrails are not exceeding¬ 
ly ftrong, relative to the comparative profit of different 
foils, of different courfes, of different applications 
of the^ariie foil, of different modes of culture, &c. 
depend entirely on accounts. Keep your accounts 
in the mode of one man, grafs is more profitable than 
tillage; keep them in a’ different method, and the con¬ 
trary {hall be the refult. The variety in the mode of 

N 3 keeping 
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?Agricui kee P in S t ^ e ^counts is very great, and even among 
ture. gentlemen o£ considerable attention, carefulnefsj and 
accuracy. 

“ This comes from the great and undoubted dif¬ 
ficulties which rife in a thoufand forms, whenever 
an attempt is made at pofitive accuracy. They are not 
imaginary, but real difficulties, and fuch as will de¬ 
mand a very confiderable attention to obviate. I have 
refle&cd on the fubje£t for many years; and they are 
few in which I have been fatisfied with my approach 
towards accuracy. For while there are diltinctions 
• that mult everywhere be kept up, there are many mi¬ 
nutiae that mull be facrificed, in order to render the ac¬ 
count tolerably cafy to keep without an attention that a 
man in an active line of life cannot give. To keep tc 
this medium is tire great difficulty. 

“ The nature of the farm mull in fome inftances re¬ 
gulate the mode of the accounts. Suppofe a man has 
the evil of an open field, or with feraps and bits of 
land fcattered among his neighbours; in fuch a cafe 
it is impoffible for him to keep an account for every 
field: and yet tfiis is one of the moll indifpcnfible 
points that in general mull be adhered to; for he who 
does not know what every field has paid him, is de¬ 
ficient in the very foundation of experience. In this 
light all little fields on a large farm are nuifances j they 
derange accounts entirely if the greateft attention is not 
paid, and they are as inconvenient in cultivation, and 
attended with as much lofs in headlands and herders, as 
they are ruinous to any exa£lnefs of account. ’ 

“ But as many pevfons keep accounts without at¬ 
tending to this point, I would obferve, that when all 
the wheat, - all the barley, all the oats, &c. are refpec- 
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lively thrown together, fome very eflential objects of owtaeles 
experience depend on guefles which ought to be afcer-*° m^ CuI * 
tamed corre£Hy. Has fallow, or clover, or beans, paid T , 1 * 
beft, as preparations for wheat ? How is that question 
to be anfwered if all are huddled together in one bam 
or flack, and meet in the fame account ? The farmer 
can guefs nearly. He may: but go to a chemift, a phy- 
fician, or a mathematician, and afk them if their fciences 
were pufhed to their prefent perfe&ion by accepting • 
fuch guefles inllead of experiment ? Befides, they are 
in their nature quite uncertain; and when a compan¬ 
ion is formed by two guefles, a very little error in each 
will amount to fo much in both as to overturn all au¬ 


thority. Another point is, a man’s guefs being influen¬ 
ced by a favourite theory : a rigid friend to fallows, 
when he draws, by guefs, a comparifon between them 
and beans will be apt, in the nature of things, to be 
partial: lie fhouhl not put hiinlelf in the fltuation. He 
who would abhor the idea of falfifying a fail that is 
before him, might guefs, at leaft, without fufficient ac¬ 


curacy. 

“ If the fields are not very final!, the inconvenience of 
keeping crops feparate is little. Stacking com is by 
far better underftood and executed in the ifle of Wight 
than in any other part of the kingdom: a great flack 
is rarely to be feen there i a farmer that has 500 acres 
of com, has none but fmall ones. With fuch, accounts 
are kept fepaxgife with great facility; at leaft, if there 
there arexBl^culties in it, there are others we lhall meet 
with^mundantly greater. , 

‘'To fow one field with feveral crops at the-fame 
part wheat, part clover, &c. is very bad and in¬ 
convenient management, and ought to be avoided, were 
N 4 accounts 
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Obfticlci accounts out of die quefiion. If it cannot be fhunnod 
^l^ tbejr mull neceffarily be more complex. * 

1 « The firft. object in keeping accounts is to afeertain 

die expences in order to divide them properly—Rem, 
tythe, • and pariflv taxes. 

“ Thefe articles demand three accounts to be kept 
fcparate ; but they are all to be arranged on the fame 
principle. The amount of the two laft, when known, 
which is at the end of the year, mull, like the 
rent, be divided over every field for which an ac¬ 
count is kept: this is very eafy when the meafure of 
the fields is known. I need not oblerve^ that the farm¬ 
er in dividing the rent- fhould do it as exa&ly and as 
fairly as polfible, and that the two other articles iliouhl 
be proportioned to the rent. < 

“ But here occurs one difficulty, which is, I confefs 
puzzling. It is the difference between the grofs and 
the neat meafure of the fields of an inclofed farm. 
The hedges, ditches, and borders, take up in many farms 
a confiderable portion of die field; from an eighth to 
a twelfth; and in fome even more. Now if they arc- 
reckoned, and accounted for as part of the field; then 
the acreable produce is affefied, and even the profit < J 
the hufbandry, by a circum fiance not efientiaily con- 
: Defied with it ; and if two fields are compared in their 
hufbandry, that may be moll advantageous which has 
leaft border, and for that reafon j which would derange 
a companion entirely. I know but one-way of getting 
rid of this difficulty, which is, to meafure tkfcn^at con¬ 
tents. where die plough goes in an arable fiekl, and 
where the feythe goes in a grafs one} and then dedd fl¬ 
ing the total of thofe mjeafures from the grofs contents 
of the fa raj, throw the difference into one account bv 
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itfelf under the title of fences and borders; to which owtnriqr. 
account mud be charged the proportion of rent, tytlie, t0 
and pariih taxes. If wood is cut or grubbed from thefe ' * 
borders, or grafs is mown from them, the value of the 
wood or hay to be credited ; the expence of die 
fences to be charged; and the balance of the whole, for 
it may everywhere be expected to prove lofing ac¬ 
count confidered as the cxpence of fences and acreably, 
divided over the whole farm, like rent, tytlie, or pariih 
taxes. The only perfon who ever had an attention to 
this accuracy was Mr Baker, experimenter to the Dub¬ 
lin Society. He publilhed a map of his farm, with die 
grofs and neat contents of every field. Tor want of 
obferving this precaution, many experiments have been 
made, and many conditions drawn which are mere 
errors. 

“ Sinta:} -:jrti.rs may be the tide of an account 
which mult have place on every farm. Whatever pay¬ 
ments concern the farm in general, and not any field 
or objed in particular, and are not included in the pre¬ 
ceding articles, mu ft be entered under diis title. In- 
i’.aiices are, a bailitPs (alary, payments to jrat or mole- 
- -tcjicrs, mending roads upon the farm, expences at 
market, See. &c. 

“ Wear and fear includes all payments to blaek- 
fmith, carpenter, wheelwright, haruefsmaker, &c. But 
in die divifion of this article there muft be a variation 
from the preceding: they afe divided over the whole 
farm; hwrthcfe muft be proportioned differently; 
the a/Ible lands will abforb the greateft part of thefe 
exnpnces; mowing grafs very little; and feeding gtafs 
ftiA lefs. But to avoid any arbitrary' eftimation when a 
;u!f can be eftablilhed; die proper mode of ^dividing 

this 
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OWticIcs tills expence per acre will be by making \he expence of 

twAgricul- .. - , , , 

tute. the teams a rule for it; to find how much per cent¬ 
ner in the pound of the tcam-account, this expence of 
wear and tear amounts to, and charge it accordingly. 

“ The team-account is tliat which is in general mote 
miltaken titan any other on a farm. Nothing is more 
common than every day to fee accounts in which plough¬ 
ing is charged at 4 s. an acre, or at 5 s. or at 10$- or 
whatever may be the hiring price of the country; but 
few words are neceflary to (hew that this is entirely fal¬ 
lacious; it is probably much under the real expence. 
Every practical farmer muft know that the way to have 
cheap tillage is to keep the teams well employed : when 
a man’s own work is done, his team {land? flih, if lie 
does .not employ it for his neighbours.; to do which, 
he will work for them below the value, and yet find 
fome advantage in it. In conference of fuch a co«- 
duff being common, to fay ..hat inch is rb* price 0/ 
tillage can never be accurate. It has by nr. means 
that beft accuracy of price , bccoufc you cannot buy 
your commodity when you want it; 'and he who de¬ 
pended on the market for all the work, of his farm 
would foon find the ftate of his fields calling for a yery 
different fyftem. 

“ The means of afeertaining the real ex pence of all 
team-work is very obvious; but depends totally and ab~ 
folutely on accurate accounts. So much in fummer for 
their green food fo much hay and oats vaten ; fo much 
few (hoeing and farrier; fo much for the afewal decline 
of value} and fo much in labour for attendance give 
the real expence of the team. In order to divide'this 
long the work executed, a day-booj(. is 
a man Stay keep himfelf, or truft tojhir, 

bailiff, 


total expehce 
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bailiff, as he plcafes. It mult contain the work of the Obftacles 

. , to Agricul. 

teams aad men every day in the year, ipecifymg the ture. 
field or bufinefs they are employed in. At the end of'" "* 
tlie year the amount of the expence is proportionally 
divided among the work, and the clearelt truth and 
cerretlnefs are neceffarily the refult. 
x “ I ought to obferve, that this accuracy is very de- 
fircable for afcertaining various circumftances. The 
comparative profit of grafs and arable land depends 
much on it. Some perfons, from too lightly cftima- 
tir.g die expence of teams, diink arable the moil pro¬ 
fitable ; and others, whofe calculation of diofe charges 
runs perhaps too high, give too much into the counter 
njJinion. I can eafily conceive that many flrcnuous 
advocates for fallows might lofe a little of dieir warmth, 
if they knew what the expence of ploughing an acre 
of had re ; v was on their farms. Such inftances 
might be multiplied; they are indeed obvious to every 
man capable of uniting the theory with the practice of 
a bufmefs. 


“ The article of manure is much more complex; and, 
up’ n the whole, the moft difficult account there is for 
•h, firijper to keep. It mull be arranged under the title 
farm-yard; and it conne&s with fo many obje&s, that 
no little care is neceffary to keep it, and with the great- 
eft attention fome doubts will (till remain. 

“ Suppofe the fyftcm to be that of carting a Stratum 
of marl over the yard before foddering begins ; diat ex¬ 
pence is to be afeertained at once without any difficulty; 
but hoyr is the ftraw to be charged ? cattle may be .put 
but tf ftraw in this country at 9ft. a-week, and fcpie 
at 6<L At. thefe prices a ton will pay about 5s.; but 
whilj the cattle may be thjpfphpporicd, the farmer 

may 
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enough of their amt f and it /* >»* aifertatned j; *'n- 
nine which cattle will really pay for the 11 raw, whjh 
way be more or may be left*, flic whole is unceiiaif^, 
“But with the tlruw of one’s own crop there is a double 
difficulty, becaufc there mu/1 be twu valuations inilcad 
of one. We mu/l reckon fo much an acre or load for 
it* and fo much a week for the cattle that eat it; but both 
are fuppofitions. Among counter objections one mull 
choofe the leaft. ‘ The beft method perhaps is to charge 
the farm-yard account with the price of die draw,' at 
which it could be fold, deducting the expence of carrying 
it out; and to credit the fame account with the price per 
week of keeping the cattle ; which price is charged to 
the debtor fide of the cattle account, as part of the ex- 
pences of keeping them. Whatever labour is bellowed 
on. die dung, in {hovelling and cleaning yards, throwing 
up the urine, turning over, &e. is charged of courfe to 
it. When the whole is catted on the land, the total 
expence is divided by the number of loads, and thtf price ’ 
per load afeertained. It is charged the year following 
(as the time conlumed will make that delay neceflary) 
to the account of die fields on which it is fpread ; and 
though the whole advantage is by no means exhaufled by 
the crop, yet thd whole expcnce matt be charged to 
the' crop that receives it, or the accounts would be kept 
open fo long as to create confufion. 

The time of balancing die books every year ftiould 
be diat of entering the farm. This is moil tifipl at 
2$Fhaelmas, but the crfl£ df the year is not then diljbofcd 

‘of. 
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of. To avoid valuations which ought never to be relied Obftacie* 

° _ toAgncul* 

on when certainty can pollibly be gained, the old -year's tore. 

accounts are to be kept open long after the r w year's ’ 

ones are begun; that is, till the corn is all threihed 
and fold, till the fatting beafts are gone, and till all 
tlj^-fe circumltances are decided which relate to the 

.eceding year. This is cfleritial to exad accounts, and 
can by no means be difpenfed with. In this cafe, var 
Illations may be totally rejeded ; but there are others 
in which no management can exclude them: thefe 
arc, in livejlock not bought and fold within the year, 
and implements, 

« A man may ftocfc his farm with cows at iol. a 
piece; but if he fuppofes them fome years after to be 
wojth the fame fuin, he will grofsly deceive himfelf. 

He mull value them every 1 year, and alfo the young • 
ltock which he rears with a view to keep up the num¬ 
ber or for fale; and the rule by which he Ihould make 
the valuation ought to be the price they would fell for 
at the moment. The fame management mult dired 
him with fucceflion beafts, bought or bred for fatten¬ 
ing, and alfo with a Jock of lheep. On which laft 
head I^muft oblcrvc, that the want of keeping fuch ac¬ 
counts as I am deferibing, is alone the reafon for a dif- . 
fercncc of opinion relating to the profit of fheep. Can 
any thing be a clearer proof of the barbarity of accounts 
as they are kept at prefent by ftock-mafters, than the fur- 
prifing queftion once in agitation among them, whether 
they gain or lofe by their flocks, a queftion that has 
.arifen frjfiti Mr Macro’s paper on that fubjed publifhed 
in thiywork. Such uncertainty could not obtain if far¬ 
mers kept regular accounts. The defeription of the pro¬ 
fits of|a flock not being properly a calculation, but an 

account,, 
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Cbfticte* account, it ought to be tranfcribed from a man’s private 
te ^ure CUl ~ books. Unfortunately they arc kept in fuch ^ manner 
1,1 ' * that difficulties multiply at every ftep in the endeavour 
to underftand them. 

“ Implements muft all be valued every year; and 
die balance, being the expence, carried to the wear ahd 
tear account which it makes part of. 

K One of the mofl complex and difficult accounts, if 
not the moil fo of all, is that of grafs lands fed ; it in¬ 
volves itfelf with cattle of all kinds, with hay, with-' 
the team, &c. and in fuch a manner as to make an ac¬ 
curate reparation very difficult. How is the value of the 
feed to be,calculated ? If 2s. a week for a cow or bul¬ 
lock, or 3d. for a fficcp is charged, it is merely arbi¬ 
trary. Mr Macro has {hewed us, by his grazing account, 
that fuch eftimates are to the laft degree fallacious. 
They imply profits, but allow nothing for lofies. On 
the other hand, if the actual profit or lofs on the live 
ftock be made the product; in that cafe, the grafs land 
. muft be made a mere cattle account. There are obvious 
objections to this; but it is, upon the whole, much lefs 
objectionable than a valuation per week, which muft, in 
the nature of it, lead to nothing but error. On tlijs prin¬ 
ciple the account muft be kept in the following man¬ 
ner. 

“ One account opened for mowing ground, in which 
the rent, tythe, taxes, and all expenses in one total for 
^very field mown, are carried to this' account; and the 
credit of it to confift of the value at the market price, 

. (carriage deducted) of the hay mown as delivered to the. 
team, fatting bcafts, cows, flieep, &c. which fev»ral ac¬ 
counts are debited with their refpeCtive confumpaons. 

“ But the fields which are mown have alfo aij; after- 

fcrafs. 
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rrafs, which is fed; this mult of neceffity he valued at cwtad** 
to much an acre, and charged to the account ot the feed- tore. 

ing ground. There is no choice in this cafe, for any "" ■* ' f 
other mode would create confufion. 

“ That account of feeding ground comes next. All the 
total debits of the fields fed mud be carried to it. The 
• -.'dit fide to confill of the food of the teams charged at 
the price per week, fuppofe as. and of that of any cattle 
taken in to joift. Thefe articles afeertain themfelvcs, 
but thofe which refult from profit on flock kept are not 
fo eafily difeovered. 

“ There is further a Jbecp account, a dairy one, ,and 
another for fatting brajh. In thefe are to be charged all 
thg expences peculiar to thofe articles,—Ihepherds wa¬ 
ges^ hurdles, market expences, &c. to the ftieep} dairy 
fed, fuel, flraw yard, &c. to the cows ; and the pur- 
chale money.of lean stock to fatting beafts. 

“ Here, rafeefore, at the end of the year, lies open 
before the accountant, five or fix or more unfettled ac¬ 
counts, not one of which can be clofed but by re¬ 
ference to each other. Hence arifes the great com¬ 
plexity of the farmer’s accounts •, but amidft this ap¬ 
parent, confufion, order tnuft be made to arife, or all 
our labour is vain. , 

“ Further, the fatting beafts are put to turnips: the 
cows have turnips, the ftieep have turnips; how is 
this to be accounted for ? This creates a new difficulty, 
but we muft examine the beft mode of clearing it. r 
“ If the cattle-account is charged with tjie prime, coft 
.of the turnips, that is, with the expence of cultiva¬ 
ting them, it will by no means be fair, for the expence 
k ufiially greater than the value; and a man may in 
a turn ip country buy them cheaper than he can culti¬ 
vate 
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G&ftacie* vatc them: he fubmits to a known fefs, becaufe /iC 
*° tureT' 1 knows he will be more than repaid in the bailey that 
'follows them} but to transfer this loft to the cattle, 
would be unfair. The plain way of proceeding, there¬ 
fore, is to value the turnips at what they would fell 
for, and to debit the cattle-accounts with.their r^’- 
fpective confumptions. But there are two prices / ' 
turnips : one for carrying the crop on to another man's 
land; the other, for eating them in the field. The 
latter ought, to be the rate chofen on this occafion, 
charging the cattle with the labour and expences of car¬ 
riage. 

“ That there is a complexity in tins mode of arran¬ 
ging the accounts of live-itock is beyond doubt; but af¬ 
ter the fteadielt and moil re He tied attention that I have 

ii* 

been able to give it, I can fee no mode of Amplifying 
k. Submit to tire rules here laid down, ag£l you have 
the fatisfa£tion of all the accuracy thatHl attainable; 
but in any other method it will remain unknown, whe¬ 
ther the profit or the lofs belongs to the land or to the 
- ftock that feeds upon it. 

** I am clear this method will be rejected by thofe 
who only read this paper in a common ivanlitor % man¬ 
lier, without ftudioufly examining all the points on 
which the arrangement depends; but to luch as will 
reflect on what they read, and give the due attention, I 
have little doubt but this method will appear the only 
Clear and fatisfaftory one. 

** When fo much profit is actually made, to divide it 
by a weekly account to the fields that fed the (lock, is 
making an eafy calculation with full data befor^ you; 
but to charge the ftock with fo much per week for feed¬ 
ing certain fields when you do not know but tjhe ac- 
i Count 
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count of flock may be lofs, not profit, is calculating 

' _ 11 f\£Ll('uU 

without atty better data than mere iuppofxt:on. > mr.- 
“ Such arc, 1 apprehend, the principal difficulties in 
keeping the accounts of a farm. I do not ofler the mode 
as one that obviates all objections. I do not conceive it 
ooilible to obviate all; but I think that fewer iources of 
aiacciiracy will be found in it than in any ot'ier.” 

A lecond oblf.acle to agricultural improvement, con- l>ov, rr .v 

n . mi ’aabaml] 

Hits of the poverty of the hulbaudnuu, or ot his want men, 
of capital, to enable him fuliv and completely to la¬ 
bour the foil, and provide materials for its ameliora¬ 
tion. Complaints have often been made with little 
vealbn, of the obitinaev of farmers, and of the tena¬ 
cious manner in which they adhere to old practices, 
though demonitrated to be improper: lint a poor man 
cannot atfevd to make experiments, or to hazard the 
ioi o! a crop for tire chance of obtaining a more va¬ 
luable one by fane untried practice. In confequcncv 
of want of capital, large portions of territory remain in 
wane parts of the country in a Hate of nature, and con- 
tVimentlv unproductive, both to the occupier and to 
proprietor. Both landlords and tenants, there- 
tore, ought to know, that a man v.ho engages in agri¬ 
culture without a fuificient capital takes up a bad trade, 
ni which foinething may be loll by both parties by the 
deterioration both of the foil ancl of the Hock upon it, 
but from which neither the public nor thennelves can 
derive profit. 

It is ditiicult to point out the precil’e extent of capital 
which a man ought-to poflefs, to entitle him to engage 
in agriculture. This mult neceil'arily vary according to 
the circiimftances and lituation of particular diftricts; 
ami we can only propofe here to ltate the general priu- 
VoL. 1. O cipf’-j 
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ObfUclei ciples which ought to be under the view of a man of 
' ture^ 1 * 1 fenfe, while confidering this important qucflion. We 
’ need fay nothing of the neceflity which is incumbent 
not only upon the hulbandaaan, but upon all perfons en¬ 
gaging in commerce, manufactures, or any other em¬ 
ployment, to make provilion for die firft outlay of flock 
and cxpence of labour necellary to be encountered befor! 
the profits of the bufinefs enable it to fupport itfelfl 
We pafs over this original expence, becaufo it has no¬ 
thing peculiar to agriculture, and becaufe its amount 
muff depend upon die extent of the farm occupied, and 
the manner in which it is to be cultivated. To thefe 
laft points only, therefore, wc (hall requeft attention. 

A man about to engage in agriculture ought to pof- 
fefs fufficient capital to enable him to occupy a farnyif 
fuch fize, as will put it in his power to do juflice to 
himfelf, while, at the fame time, he docs full juflice to 
the foil of which he obtains poifeflion : that is to fay, he 
ought, in the firft place, to have fufficient funds where¬ 
with to ftock and labour a farm of fuch magnitude, as 
will futiiciently occupy his whole time. If his farm be 
fo fmall as to leave him unemployed for weeks or for 
months during die year, lie can only be faid to, be a 
farmer at a time, or occalionally. At other periods he 
is either a man without a trade, diat is, an idle man, 
whofe exiftence is fo far ufelefs to himfelf and to the 


community; or he muft engage in other employments, 
which will withdraw his attention from his principal 
bufinefs, and fo far diminiih the intereft he takes in 
its fuccefs, as to render it far lefs likely to profper in his 
hands dian it otherwife would have been. 


A perfon propofing to engage in agriculture ought 
not to evade die objection againft too fmall a farm, by 

propofing 
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propofing to labour himfelf like one of his fervants. Obftacie* 

r , , 1 , tO Agricul- 

A mag of good education, which a farmer ought to be, ture. 
mifemploys his faculties when he engages in the con- 
ftant drudgery of manual labour; nor will he be quali¬ 
fied to fulfil properly the duties of his fituation, if he 
occupy himfelf in this manner. Farming is a liberal 
art, and confifts in appointing and in fuperintending la¬ 
bour ; in keeping a record of its refult, and in deviling 
means for laying it out hereafter to better advantage. 

Were the farmer to hold his own plough, and perform 
other menial ferviccs, he could not have time to make 
obfervations, to think, to read, to go to markets, to 
meet with his neighbours, to ride through the parifli, 

And county, and neighbouring counties. Farming is the 
i*ioft difficult of all the arts; and, as already mention¬ 
ed, nothing has retarded its advances fo much as one 
farmer not knowing what another is doing at a diftance 
from him. It is by no means here infinuated, that a 
farmer ought to be ignorant of labour or averfe to it. 

On the contrary, he ought to be able to hold the plough, 
to reap, to build and Hack, and to perform every other 
agricultural operation. He ought not only to be qua¬ 
lified to perform thefe operations, but lie ought actual¬ 
ly to engage in them with alacrity upon every prefs of 
hufmefs, not only for the fake of having the work done, 
but to render the labour ill which they are employed 
refpe&able and important in the opinion of his fervants, 
and to induce them to proceed in it with cheerfulnefs 
and vigour, w'hich his example will have no fmall ten¬ 
dency to accomplifh. The general rule, however, with 
regard to a farmer’s fituation is this, that he ought to be 
regarded as the fuperintending head of a manufactory 
requiring more vigilant attention than other manufac- 
O 2 tories *, 
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OWUcIes toriesbecnufc the bufinefs from its nature cannot be 
*° tuTe? 1 ' conducted in a mechanical train, but requires a qhange 
' of operations and management according to the varia¬ 
tion of feafons and circumftances. If a man have not 
iufficient capital to enable him to occupy a farm which 
will place him in fuch a Hate of continued fuperin- 
tendcncc, it is evident that he docs injuitice to him- 
. felf, and throws away his time by engaging in fuch a 
profeflion. 

At the fame time it is to be obferved, that a man 
a£ts very improperly, who attempts to occupy a larger 
farm than his capital will enable him to manage with 
propriety and fucccfs. The perfection of agriculture 
confifts, in ordinary cafes, of labouring the foil by the 
molt perfect and frequent tillage, and of enriching '* 
by large quantities of manure. With regard to the for¬ 
mer of thefe, it evidently cannot be accomplifhed, with¬ 
out obtaining, at whatever price they may coft, the bell 
horfes, the molt fkilful farm fervants, and the bell 
ploughs or other inllrumcnts of hulbaudry. An ex¬ 
traordinary outlay of money is alfo fometimes nccefla- 
ry. It frequently happens that a foil is in a ft ate 
unfit to produce valuable crops, which might ne- 
verthelefs, by an cxpence which it would amply re¬ 
pay, be fpeedily rendered extremely fertile; as in the 
cafe of lands that require to be drained, or of lands fo 
fituated as to admit of a ftream of water being periodi¬ 
cally poured over their furface. It is evident, that a 
man commits a crime againit fociety who attempts to 
farm fuch lands, without poflefling fufficient capital to 
enable him to do them juftice by introducing thefe im¬ 
provements. 

With regard to the importance of repairing the ex- 

haufted 
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haullcd powers of the foil by abundance of manure, owtacle* 

. to Apricul. 

and of the neceility of a farmer pofiefiing luiiicient* ca- tU re. 
pital to enable him to do fo, too much cannot pofli- * 
bly be faid. Nature is extremely grateful for every 
care bellowed upon the foil in this refpect: not only 
does (he repay with manifold intereft on ordinary occa- 
fions every cxpcnce of manure, however profufely laid 
out, but Ihe even places the agricultural who ails li¬ 
berally in this way, in fomc meafure beyond the reach 
of fortune. In calamitous feafons, when nations fuffer 
in confequenco of fterility, the farmer wliofc lands aTO 
in excellent condition, by being richly manured, feldom 
fails to reap two-thirds of his ufual crop, for which he 
'receives perhaps three times the ordinary price ; wliile 
other hulbamlmen, pofiefling lefs ikilful indultry or lei's 
capital, have to regret the total unproduttivenei's of 
their fields. 

The expence of providing manure may be different 
in different fituations. In the neighbourhood of great 
cities it may amount to nothing more than the fum that 
is paid for it; but at a diftance from thefe it becomes 
neceffary for the farmer to be at the expence of pur- 
chafing, perhaps at a very high rate, a large flock of 
cattle, and to rear fuitable crops of turnips, &c. for 
their food, that he may be enabled to enrich his lands 
by their dung. It may indeed be juflly faid, that in 
proportion to the quantity of cattle thus kept on a cer¬ 
tain extent of foil for die purpofe of renovating its fer¬ 
tility, and enabling it to produce heavy crops of grain, 
may the perfection to which the agriculture of any 
country has attained be fairly eftimated. 

In fhort, it is only by men pofiefling a confiderabL* 
capital, that agriculture can be improved or carried on 
O 3 k'- 



14 


THEORY OF 


Dbftacles j n fuch a manner, as to brine any portion of foil to it*. 
t nr .. utmotl degree of fertility. \V hat Arthur Young,«EAi. y 
has faid of fnvall farms and final! fanners applies, in 
truth, to farmers doflitute of fuflicicnt capital. “ Let 
me demand of the advocates for ("mall farms,” fays this 
writer, “ where the little farmer is to be found who 
will cover his whole farm with marl, at the rate of too 
or 150 tons per acre; who will drain all his lands at 
the expence of two or three pounds an acre; who 
will pay a heavy price for the manure of towns, and 
convey it 30 miles by land carriage; who will float his 
meadows at the expence of 5I. per acre; who, to im¬ 
prove the breed of his fheep, will give 1000 guineas for 
the ufc of a Angle ram for a Angle feafon ; who will’ 
give 25 guineas per cow for being covered by a Ann 
bull; who will fend acrofs the kingdom to diftant pro¬ 
vinces for new implements, and for men to ufe them ; 
who employ and pay men for refuting in provinces, 
where praflices are found which they want to intro¬ 
duce on their farms ? At the very mention of fuch ex¬ 
ertions, common in England, what mind can be fo per- 
verfely framed as to imagine, for a Angle moment, that 
fuch things are to be cfte&ed by little farmers ? Deduil 
from agriculture all the pra£Hccs that have made it fiou- 
rifhing in this ifland, and you have precifely the ma¬ 
nagement of fmall farms.” 

We may farther mention, that a farmer ought to pof- 
fefs fufficient capital, or fuflicicnt credit, to enable him 
to retain in his pofleflion his crop during Ax or eight 
* months after it is reaped. It is neceflary, both for his 

own 


* Travelj into France, vol. i.J 
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own intcrcft, and for the intereft of the public, that he oiJiacle* 
fliould have it in his power to do fo. He himfclf can- W 
not poffibly expeft to receive the belt prices, nor con- • ' 

fequently to obtain the juft profit which ought to refult 
from his profellion, if lie is under the j.eceftity of in- 
ftantly bringing to fale the produce of his farm, with¬ 
out being able to wait for the beft ftate of the market. 

In a country in which commercial fpeculations are pre¬ 
valent, it is extremely neceflary, that farmers fliould be 
able to keep back their grain for a time from the mar¬ 
ket, for the fake of protecting the public againft the 
combinations o^ monopolizing speculators. Farmers 
themfelves are always too numerous a body to be able 
to injure the public by improper combinations to raife 
die price of grain; but if they were in general needy 
men, under the neccility of bringing their produce to 
market at the conclufion of the harveft, there would 
exiil no means of preventing combinations of monied 
men from obtaining at all times a complete command 
over the price of provifionsj and producing an artificial 
Icarcity by buying up the grain. 

A third obftacle to agricultural improvement fome- Want of in- 
times arifes from the poflbflor of the foil not having a m * c 
fuflkient intereft in it. In barbarous nations, lands 
are often poflcfTcd by communities as an undivided 
property, without any individual member having an 
cxclufive right to a particular fpot. In fuch cafes, the 
word kind of agriculture mull always prevail-, for the 
fame reafon that public affairs are always worfe mana¬ 
ged than the affairs of private perfons, who find their 
induftry ftimulated not merely by a fenfe of duty, but 
by the influence of avarice, and of all the other felfifh 
paffions. Confiderable portions of territory in Eng- 
O 4 land 
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Obftacles jn all probability with bad temper on the part both of the 
10 ^rc CUt landlord and tenant; the one endeavouring to enforce, 
' and the odicr to evade, the ftipulations of the contrad. 
The temptation is indeed, fo great, to exhauft a foil dur¬ 
ing the laft years of a leaie, that it becomes neceffary to 
die intereft of the public and of die landlord, that the 
mode of cropping fhould be regulated during thefe laft 
years. Beyond this point, however, a man of fpirit en¬ 
gaging in agriculture, ought not to fuller himfelf to 
be fettered, but ought to fecure for himfelf an opportu¬ 
nity of making ufe of whatever additional improve¬ 
ments his art may receive, either from t the enterprifes 
of others, or from his own increafing lkill and ex¬ 
perience. 

Under die fame head of a want of proper intercit in. 
the foil, may be enumerated the payment of tidies, of 
which in England every farmer fo grievoufly complains. 
Whatever money the huibandman may there lay out 
in improvements, is not expended for himfelf; as the 
proprietor of the tithes is entitled to draw' a lliare of 
the whole additional increafe, and dius becomes a part¬ 
ner in the profits of the enterprife, without running any 
rilk of lofs by its failure. The odium of this tax, is 
faid to induce great numbers of hulbandmcn to con¬ 
tinue their lands in pafturage, to die no final 1 detri¬ 
ment of the public, from the comparative unproduc- 
tivenefs of human food, which attends that mode of 
occupying the foil. Fortunately in Scotland this evil 
lias been removed, by the wifdom of our forefathers, 
as every landlord poflefTes the privilege of obtaining 
liis tithes to be fixed at a fettled rate of payment for 
ever; and, in many cafes, of having his lands altoge¬ 
ther 
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thcr difburdcned, upon payment of a very moderate t 
price. • tore. 

The progrefs of the art of agriculture in Europe Wam ()f 

was lone retarded by the want of refpedability which refpeftal.i- 
*. , 1 . rn- * lit}'of the 

attended it, when engaged in as a profcflion or trade nrofcflion. 

from which profit was to be derived. In the feudal 
times, the military profcflion was the only employment 
in which a layman of liberal education could refpec- 
tablv engage. Agriculture, the only art which is ab- 
folutely neccflary to the cxiftence of man, was regard¬ 
ed with contempt, and left in the hands of the meanefl 
of the people. Even the moil ordinary mechanics were 
confidered as fuperior to perfons whole employment it 
\Tas •, becaufe the mechanic, refuling in a town, and 
usually under tin* protection of the prince, was fafe from 
t!te dominion and the infults of the petty chieftains that 
ruled in every part of the open country. The (late of 
affairs is now greatly altered in this refpe£t : More cn- 
ligtened views, and abetter Hate of fociety, have reffor- 
ed to the profeffion of agriculture the refpeflability 
which naturally belongs to it. It mull be acknowledged, 
however, that the recent improvements which have ta¬ 
ken place in the art, have contributed not a little to this 
change in the fenriments of mankind concerning the 
perfons occupied in it. It is now found, that a man 
may become rich by agriculture, and that there are few 
better ways in which a prudent and induftrious man can 
lay out a moderate capital. In a commercial age, the 
path that leads to wealth is always rcfpccted and ac¬ 
counted honourable, and accordingly it is now not 
unufual for the Ions of Britifli noblemen, and gentle¬ 
men of extendve fortunes, to become apprentices to 
farmers. 
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OMhcks The laft ebftacle to agricultural improvements, of 
which we fliall take notice, arifes in feme countries 
Befective ^ rom t ^ ie want of judicious legiflarion, or proper arrange- 
iefiflacion. ments made by the public in its favour. The produce 
of the art of the huibandman, and the manures for 
which his lands have occafion, are all bulky commodities, 
which cannot be tranfported without labour and ex¬ 
pence. Unlefs care is taken, therefore, to prepare and 
maintain good roads throughout the country, the pro¬ 
fits of agriculture mult always be luhjccte i to luch de¬ 
ductions as will greatly retard its profperity. In the 
fame manner, if the Hate, from any narrow police, 
lb all prevent tire huibandman from bringing bis goods 
to the beft market, by exportation or otherwife, it is im~ 
poflible that his art can flourith. In formcT times, na¬ 
tions were afraid to permit the exportation of grain, even 
in feafens of plenty, left they Ihould be left without food, 
not coufidcring drat the furcll mode of producing -abun¬ 
dance of any commodity confifts in offering, at all 
times, a good price for it. This error is now redifed 
in moft nations ; and at all events, in the prefent Hate 
of affairs, the Britiflr huibandman has no reafon to 
complain, as the grain reared in this country is, eren 
in the beff feafons, umlerftoud to be iuadctpiatc to af. 
ford fubfiftence to its inhabitant?. 
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T HE practicf of agriculture naturally divides itfelfDivificmof 
into three parts: lit, The cultivation of vege- the ' 1Jcit 
r.^jblc food for men and animals; 2dly, The cultiva- 
tion of vegetables, iuch as flax and hemp, which are 
jnore propel iv articles of commerce j and jdly, The 
rearing and management of animals. To thefe we 
ihall add, as connected with all the branches of agricul¬ 
ture, a ihort dcicription of the moil ufual modes of fen¬ 
cing and enclofmg lands for cattle and other objects of 
bulbandrv. 
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Cultivation "TITTE fhall confider this branch of the fubject under 

bles'dividid * * four divifions. In the firit we (h.vll prefent to 

into four the reader a llatement of the mod ufcful inllrumcnts of 
tranches. , 

agriculture. 2dly, We lhall ilate the mode of preparing 
land for cropping, by removing die phyfical obftruelions 
to agriculture, and reducing the foil into a proper (lat£. 
3dly, We lhall explain the culture of particular plants, 
and the practices of huibandry connected with it; and, 
laftly, We lhall ftate the principles and operations of the 
horfehoeing or drill huibandry. 


SECT. I. 

INSTRUMENTS OF HUSBANDRY. 

The inftruments employed in agriculture are vari¬ 
ous ; as the plough, the harrow, the roller, See, which 
are ag3in diverfifi jd by various conilructions adapted to 
particular ufes. 

x. Of Ploughs. 

The plough The plough is a machine for turning up the foil by 

the action of cattle, contrived to favc die time, labour, 

and 


t 
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and expence, which, without this inftrument, mull havel«ftrumen» 
been employed in digging the ground, and fitting it for dry. 
recciviug all forts of feeds. ' 

Arnidft all the varieties which can occur in the man¬ 
ner of ploughing the ground, arifing from difference of 
foil, local habits, and other caufes, there is (till a fame- 
nefs in the talk which gives a certain uniformity to the 
chief parts of the inftrument, and fliould therefore fur- 

nidi principles for its conftru&ion. There is not, per-an inft™- 
, . . . , , . - , . mrnt of the 

haps, any invention of man that more highly merits our g reitt cfi va- 

utmoft endeavours to bring it to perfection ; but it has 1 "'" 1 ' 
been too much neglected by thofe perfons who ftudy 
mechanics, ,md*has been confidered as a rude tool, un¬ 
worthy of their attention. Any thing appears to them 
•tyiflicient for the clumfy talk of turning up the ground ; 
and they cannot imagine that there can be any nicety 
in a bulincls which is fucccfsfully performed by the ig¬ 
norant pcafant. Others acknowledge the value of the 
machine, and the difficulty of the fubjetl; but they 
th’iik that difficulty infuperab'c, becaufe the operation 
is lo complicated, and the rcliftances to be overcome 
to uncertain, or fo little untlerftood, that we cannot dif- 
cover any unequivocal principle, and muft look for im¬ 
provement only from experience or chance. 

But thefe opinions are ill founded. The difficulty is 
indeed great, and it is neither from the ignorant far¬ 
mer nor the rude artift that we can expedl improvement. 

It requires the ferious confidcration of the molt accom- 
plilhed meduinician ; but from him we vwy expect im-an<l may 

,, r , , , ... 1>" impiov• 

provement. vve have many uata : we know pretty 
tindlly what preparation will fit the ground for being 
the proper receptacle for the feed, and for fupporting 
and nourilhing the plants; and though it is, perhaps, 

inipolhlilr 
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Siftruments impofliblc to bring it into tliis ftate by the operation of 
° fI <lry > . an any inftrument of the plough kind, we know that fome 

1 . * ' ploughs prodigioufly excel others in reducing the ftifl' 

ground to that uniform crumbling ftate in which it can 
be left by the fpade. The imperfections oC their per¬ 
formance, or what yet remains to be done to bring the 
ground to this ftate, is diftinctly underlined. It feems, 
then, a determinate problem (to ufe the language or 
mathematicians), becaufe the operation depends on the 
invariable laws of mechanical nature. 

The talk It will therefore be very proper under this article, 
it jieriornis. to afeertain, if poflible, what a plough in general ought 
to be, by deferibing diftinctly its talk, This will fine¬ 
ly point out a general form, the chief features of which 
mult be found under every variety that can a rife fivjp 
particular circumftances. 

The plough performs its talk, not by digging, but by 
being pulled along. We do not aim at immediately re¬ 
ducing the ground to that friable and uniform (late into 
which we can bring it by the fpade; but we u ilh to 
bring it into fuch a ftate that the ordinary operations of 
the feafon will complete the talk. 

For thispurpofe, a flice or l’od mull be cut off from 
the firm land. This mull be flioved to one fide, that 
the plough and the ploughman may proceed in their 
labour; and the lod mult be turned over,. lo that the 
grafs and ftubblc may be buried and rot, and that 
frelh foil may be brought to the furface j and all muft 
be left in fuch a loofe and open condition, that it may 
quickly crumble down by the influence of the weather, 
without baking into lumps, or retaining water. The firll 
office is performed by the coulter, which makes a perpen¬ 
dicular cut in the ground. The point of the fock follows 

tliis, 
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this, and its edge gets under the fod, and lifts it up.Mruments 
While lifting it up, it aifo heels it over, away from,the dly. 
firm land. The mouldboard comes laft, and pulhes it a- ' 
fide, an$ gradually turns it over as far as is required. 

The general form of the body of a plough is that Rate XI. 
of a wedge, or very blunt chiflel, AFEDBC, (fig. i.), 
having the lower corner D of its edge conliderablythe plough, 
more advanced than the upper comer B; the edge 
BD and the whole back AFDB is the fame perpendi¬ 
cular plane j the bottom FDB approaches to a trian¬ 
gular form, acute at D, and fquare at F; the fur- 
face BCED is of a complicated fhnpc, generally hol¬ 
low, becaufe the angle ABC is always greater than 
FDE : this confequence will be cafily feen by die ma¬ 
thematician. The back isufually called the land side 
by the ploughman, and the bale FDE is called the 
solf, and FE the heel, and BCED the mould¬ 
board. Lallly, The angle AFE is generally fquare, 
or a right angle, fo that th ( e foie has level both as to 
length and breadth. 

By comparing this form with attention, the reader Advantages 
will perceive that if this wedge is pulled or puflied 
along in the direction FD, keeping the edge BD always 
in the perpendicular cut which has been previoufly made 
by the coulter, the point D will both rail'e the earth and 
Ihove it to one fide and twill it over 5 and, when the 
point has advanced fromF to D, the fod, which former¬ 
ly relied on the triangle DFE, will be forced up along 
the furface BCED, the line DF rifing into the pofition 
D /, and the line EF into the'pofition E f .—Had the 
bottom of this furrow been covered with a bit - of cloth, 
this cloth would be lying on tire mouldboard, in the po¬ 
fition D/E: the llicc, thus deranged from its former 
Vol. I. P fituation. 
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tnftrumf nts fituatton, will have a ftiape fometliing like that repvofcnt* 

oTHulban- , . _ 

an. ed in fig. a. 

■ ' In as much as the wedge raifes the earth, the earth 
preffes down the wedge; and as the wedge pi/lhes the 
earth to the right hand, the earth preflcs the wedge to 
the left t and in this manner the plough is ftrongly pref- 
fed, both to the bottom of the furrow by its foie, and al- 
fo to the firm land by its back or land fide. In fliort, it 
is ftrongly fqueezed into the angle formed along the line 
FD (fig. t.) by the perpendicular plane a b DF and the 
horizontal plane FDE ; and in this manner the furrow 
becomes a firm groove, directing the motion of the 
plough, and giving it a refilling fupport, by which it can 
perform all parts of its talk. We beg our readers to 
A funrta- keep this circumftance conftantly in mind. It evident- 
maxi;!) in ly fuggefts a fundamental maxim in the conftruftion, 
ftruSon of namcl y> t0 m;, ke the land fide of the plough an ex aft 
a plough, plane, and to make the foie, if not plane, at leaft ftraight 
from point to heel. Any projeftion would tear up the 
fupporting planes, deftroy the directing groove, and ex¬ 
pend force in doing mifehief. 

This wedge is feldom made of one piece. To give it 
the necefiary width for removing the earth would re¬ 
quire a huge block of timber. It is therefore ufually 
framed of feveral pieces, which we lhall only mention 
in order to have the language of the art. Fig. 3. repre- 
- fents the land fide of a plough, fuch as thofe made by 
James Small at Rofebank, near Foord, Mid Lothian. 
The feveral The bafe of it, CM, is a piece of hard wood, pointed 
plough. * e before at C to receive a hollow flioeing of iron CO, 
called the sock, and tapering a little towards the hind¬ 
er end, M, called the heel. This piece is called the 
head of die plough. Into its fore part, juft behind the 
‘ foek. 
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lock, Is mortifcd a floping poft, AL, called the sHEATH,i»ft™mcnt* 
the faint of which is worked (harp, forming the edge of ary. 
the wedge. Nearer the heel there is mortifed another * , 

piece, fco, floping far back, called the stilt, ferving 
for a haiuHe to the ploughman. The upper end of the 
fheath is mortifed into the long beam RH, which pro- 
jc£fs forward, nlmoft horizontally, and is mortifed be¬ 
hind into the ftilf. To the fore end of the beam are 


the cattle attached. The whole of this fide of the wedge 
is falhioned into one plain furface, and the intervals be¬ 
tween the pieces are filled up with boards, and common¬ 
ly covered with, iron plates. The coulter, WFE, is 
firmly fixed by its Ihnnk, W, into the beam, rakes for- 
Vard at an angle of 45° with the horizon, and has its 
point E about fix inches before the point of the fock. 
It is brought into the fame vertical plane with the land 
fide »■/ the plough, by giving it a knee outward imme¬ 
diately below the beam, and then kneeing it again down¬ 
ward. It is further fupported on this fide by an iron 
ft iy FII, which turns on a pin at F, pafles through an 
eve-bolt I on the fide of the beam, and has a nut ferew- 
cd on it immediately above. When ferewed to its pro¬ 
per fiope, it is firmly wedged behind and before the 
ihank. Fig. 4. reprefents the fame plough viewed 
from above. ST is the right hand or fmall ftilt fixed 
to the infitle of the mouldboard LV. 1 

( 

Fig. 5. reprefents the bottom of the wedge. CM 
is the head, covered at the point by the fock. Jufl be¬ 
hind the fock there is mortifed into the fide of the head 


a fmaller piece DE, called the wveft, making an angle 
of 16° with the land fide of the head, and its outfide 
edge is in the fame ftruight line with the fide of the 
fock. From the point to the heel of the head 4 s about 
1*3 33 
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Inftruments 33 inches, and the extreme breadth of the heel is about 
dry. * nine. The fide of the wedge, called the furrow fide, is 

*".. * formed by the mouldboard, which is either made of a 

block or plank of wood, or of a thick iron plated 
jocla. The fock drawn in this figure is called a spcar sock, 
and is chiefly ufed in coarfe or ftony ground, which re¬ 
quires great force to break it up. Another form of the 
fock is reprefcnted in fig. 6 . of the fame plate. This is 
called a feather sock, and has a cutting edge CF 
on its furrow fide, extending back about ten inches, and 
to the right hand or furrow fide about fix. The ufe of 
titis is to cut the fod below, and detach it from the 
ground, as the coulter detaches it from the unploughed 
land. This is of great ufe when the ground is bound" 
together by knotted roots, but it is evident that it can* 
not be ufed to advantage in very ftony ground. In ge¬ 
neral, the feather fock is only fit for ground which has 
been under tolerable culture; but it greatly facilitates 
the labour of feparating the fod. It may reafonably be 
aiked, why the feather is not much broader, fo as to cut 
the whole breadth of the furrow ? This is fometimes 
done. But we muft recoiled that the fod is not only 
to be pufhed afide, but alfo to be turned over. If it 
were completely detached by the feather, and chanced 
at any time to break on the back of the fock, it would 
only be pufhed afide; but by leaving a little of die fod 
uncut, it is held faft below while it is fhoved afide above, 

J ... 

which cannot fail to twill it round. As the wreft ad¬ 
vances, it eafily deftroys the remaining connexion, which 
in general is very flight and crumbling. 

The breadth of the foie at the heel determines the 
fofe of width of. the furrow. Nine inches will give enough of 
‘ room for a horfe or man to walk in. A greater breadth. 
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is of no ufe, and it expends force in pulhing die earth 
afide.. It is a miftake to fup,'ofe that a broad foie gives Iry. 
more room for the turned flice to (land on; for what- ' 
ever is Ihe breadth of the furrow, the fucceflive dices 
will lie left at their former diftances, becaufe each is 
fhoved afide at the fame diftance. When the breadth 
6f a flice exceeds its depth, and it is turned qn its fide, 
it will now Hand on a narrow bafe, but higher than be¬ 
fore, and therefore will Hand loofer, which the farmers 
defire. But in this cafe it generally falls on its back 
before it has been far enough removed, and is then 
pufhed afide, apd left with the grafly fide down, which 
is not approved of. On the other hand, when the depth 
"confiderably exceeds the breadth, die fods, now turned 
•n dieir Tides, muft be fqueezed home to die ploughed 
land, which breaks them and tofles them up, making 
rough work. In wet clay foil, diis is alfo apt to knead them 
together. O11 the whole, it is beft to have the breadth 
and depth nearly equal. But all this is workmanlhip, 
and has no dependence on the width of the fok; behind. 

We have already faid that the foie is generally level ; t <hould 
from right to left at the heel. This was not the cafe he lev<:1 ' 
formerly, but the wreft was confiderably raifcd behind. 

It refulted from this form, that the furrow was always 
Ihallower on the right fide, or there was left a low ridge 
of unftirred earth between the furrows. This circum- 
ftance alone was a bad pra&ice 5 for one great aim of 
ploughing is the renewal of the fuperficial foil. In tills 
way of ribbing the furrows, the fod tumbles over as 
foon as it is pulhed to the top of the rib on the right 
of the rut made by tire plough; the firmeft parts of it 
fall undermoft, and the reft crumbles above it, making 
the work appear neat; whereas it is extremely unequal, 

I* 3 W* 



PRACTICE OR 


Indrumentsand what inoft needs the influence of the weather to 
of Hufban- 

dry. crumble it down is {heltered from it. Add to thele 
" ’ circumftances, that the hollow is a receptacle for water, 
with a fttrface which can retain it, having beeffi confo- 
lidated by the preflure of the plough. For ah'theferea- 
fons, therefore, it feerns advifablc to form the furrow 
with a flat or level bottom, and therefore to keep the 
heel of the wreft as low as the heel of the head. For 
the fame reafon it is proper to hold the plough with the 
land fide perpendicular, and not to heel it over to that 
fide, as is frequently done, producing the fame ribbed 
furrow as an ill formed foie. 

Length of There is great variety of opinions about the length 
the piough. q £ jjjg pi 0U g}j_ jf confidcrcd merely as a pointed inftru-* 
ment, or even as a cutting infirument acting oblique!;' 
on a given length of tod, there can be no doubt but 
that it will be more powerful as it is longer: that is, it 
will require lefs force to pull it through the ground. 
But it mufc alfo lliove the earth afide, and if we double 
its length we caufe it to act on twice as much earth at 
once; for when the plough has entered as far as the 
heel, the whole furrow fide is acting together in pufli- 
ing the earth to the fide. Now it is found, that the 
force necefiary for puihiug a mafs of earth horizontally 
along the rough ground is nearly equal to its weight. 
It would feem, therefore, that nothing is to be gained 
by making the bafe of the plough of a great length, ex¬ 
cept a greater facility in making the firft penetration, 
and'this is chiefly performed by the coulter and fock; 
and a great length renders the plough heavy and cum- 
berfome, and, by caufing it to a& long on the fod, 
tends to Jjnead and cake it. 

Nothii% very precife can be offered on this fubjeft. 
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Some fenfible advantage is derived by making the Inftruments 

11 e ■ 11 r . , . o. , of Huiban*, 

plough taper, cfpecially forward, where it acts as a bp- dry-. 

ring and cutting inftrument; and for this purpofe it is ’ 
cotiveniVit to give the coulter a Dope of 45 degrees, sfepc of 
(This ha:.' »lib the advantage of throwing up the ftones e 0 ° l ‘^ r 
and roots, which it would oiherwife drive before it feather, 
through the firm ground.) And for the fame reafon 
the edge of the feather has a great dope, it being 10 
inches long and only fix inches broad. But if we pur- 
fue this advantage too far, we ex pofe ourfclves to ano¬ 
ther rifle. It is fometimes neceflary to heel over the 
plough to the ri^lit in order to get over fome obftruc- 
tion. In doing tins, the coulter is ncceflarily raifed for 
S moment, and the flanting cut now made by the feather 
ljecomes the directing groove for the plough. When 
the feather has a very long Hope, this groove has force 
enough to guide the whole plough; and it is almoft im- 
poflible for the ploughman to prevent it from running 
out of the ground to the land fide *. The feather, 
therefore, fiiould not exceed ten or twelve inches in 
length. 

But to return to the length of the plough, from which 
this obfervation has diverted us a little, we muft add, 
that a long plough has a great advantage in the fteadi- 
dinefs of its motion, having a much more extenfive fup- 
port both on the land fide and below, and being there¬ 
fore lefs affe&ed by its inequalities. Accordingly they 
are now made confiderably longer than formerly; and 
p 4 33 


* This is often felt with the excellent plough deferibed by Mr Ar- 
lmthnot of Surry, in the Tmnfadtions of the Society for the Encourage, 
spent of Arts, Stc. London. 
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Inftrumentsgj inches has been affumed as a proportion to 9 inches 
drj, of breadth, in conformity to the moft approved ploughs 
*' ' * now in ufe. 

The mould- We come now to treat of the mouldboard., This is 
board. . 1 

the moft delicate part of the plough, and is* to be feen 

in the greateft variety in the works of different artifts, 
each of whom has a noftrum of great value in his own 
opinion. It is here indeed that the chief refinances are 
exerted and mult be overcome j and a judicious form of 
this part of the plough may dinnnilh them confidcrahly, 
while it performs the work in the bell manner. With¬ 
out pretending to fay that the different refiftances are 
fufceptible of an accurate determination, we can ftill 
draw fufficient information from palpable rules of me¬ 
chanics to dire£t us to what would be nearly the befi 
poflible form for a mouldboard. The talk to be per¬ 
formed is to raife, pulh afide, and turn over to a certain 
degree, a dice already cut off from the firm ground. As 
we cannot provide for every inequality of the eohefion 
or tenacity of the earth, our fafeft way is to confider it 
as uniform : the weight of it is always fo. As we can¬ 
not provide for every proportion between the tenacity 
and the weight, we muft take an average or medium 
proportion which is not far from that of equality. Con¬ 
ceiving the flice at firft as only tenacious, and without 
weight, it is an eafy problem to determine the form 
which fhall give it the intended twift and removal with 
the fmalleft force. In like manner we can proceed with 
a dice that has weight without tenacity. It is equally 
eafy to combine both in any proportion ; and it is ea- 
fieft of all to make this combination on the fuppofition 
of equality of weight and eohefion. Suppofing the dice 
like a brick, we know that it requires the greateft force 

to 
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to begin to raife it on one edge, and that the drain be-Inftromfnt* 
......... - . of Httfbiut. 

comesjefs as it riles, till its centre of gravity is perperr- dry. 

dicularly above the fupporting angle. It requires no-' ’ " ,J 
force to'^aife it further •, for on puihing it beyond this 
pofition, ft*would fall over of itl'elf, unlefs withheld by 
the tenacity of what is not yet raifed. But on confider- 
ing the form or plan of the fock, we find that while the 
weight of the fod refills moll llrongly, there is lefs of it 
in this fituation actually riling, and this nearly in the 
fame proportion with the labour of railing it j and we 
fee that after the fod has attained that pofition in which 
it is ready to faty over, it has reached the wider part of 
the wreft, and is now pulhed afide, which requires near¬ 
ly the fame force as to raife it: and this continues to 
the end of the operation. 

When we take all thefe circumftances into confidera- 
tion, it appears probable, that the compound refiftancc 
does not change much from firlt to laft. If this be 
really the cafe, it is an undoubted maxim that the 
whole operation Ihould proceed equably: if it does not, 
there mull be fomc part of the fod that makes a refin¬ 
ance greater than the medium; and as the refiftances 
in all this clafs of motions ii.creafe nearly as the fquares 
of the velocities with which they are overcome, it is 
demonftrable that we ihall lofe power if we render them 
unequal. 

Hence we deduce this maxim, That as the plough ad- How m be 
vances through equal /paces , the twifl and the lateral Jli- 
ding of the fod JIjouUI iucreafe by equal degrees. And 
this determines a priori the form of the mouldboard. 

This principle occurred to Mr James. Small, a plough- 
maker in Berwicklhire, and he publilhed a treatife os 
the fubjedl in 1784. He has given feveral methods for 

conftru&ing 
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faftrwments conftru£ting mouldboards, which he fuppofcs are in 
dry. * conformity to his principle; but being merely a country 
* artift, and unacquainted with fcitnce, his rules do not 
produce mouldboards having this property of equable 
operation, although they do not deviate £rf» from it. 
His book is a very ufeful and inllrutlive' performance, 
and level to the capacity of thole for whom it is intend¬ 
ed ; and we have here availed ourfelves of the author’s 
information on many points. 

The high character which SmaH\s ploughs have 
maintained for 2S years is a ftrong argument for the 
truth of the maxim. We {hall, therefore, give fuch in- 
{tractions as will enable any intelligent workman to 
conllruct fnch a mouldboard without any rilk of fail* 
ure; and if future theory or experience fliould dil'cc- 
ver any error in the principles from which this maxim 
is deduced, by Ihowing that either the weight, the te¬ 
nacity, or the lateral refillance, is exerted according to 
a different law from what has been affumed, the direc¬ 
tions to be given are of fuch a nature that they adapt 
themfelves with precifion to thefe changes of principle, 
and will Hill produce a perfect and efficacious plough- 
Our readers will readily acknowledge that this is gain¬ 
ing a great point; becaufe at prefent the inftrument is 
conftructed very much at random, and by a guefs of 
the eye. 

H*tc xi Let us now return to the wedge formerly made ufc 
of for illuftrating the action of the plough. Suppofe 
it placed in a furrow already ploughed, and that the 
fpace before the line FE (fig. 1.), which is’fquare from 
the line of motion FD, is covered with a piece of cloth 
or carpet, and that the point of the wedge enters upon 
it at F, and advances to D. It will evidently raife the 

clothe 
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cloth, which will now cover the fide of the wedge, Infttnmcnt* 
forming the triangle f UK. The line f D is. what for-° f 
merly lay in the angle along the line FI), and f E ror- * 

merly 1 ;?> on FE. It is this line FE, therefore, that 
we are to raife, {hove slide, and twill rou. d, by equal 
degrees, while the plough advances through equal 
fpaees. 

Now, if the length DF of the plough-wedge, reck¬ 
oned front the point of the foek to the heel, be 33 
inches, and the breadth FE behind be 9 inches, the 
angle DEI’ or DEy'will be nearly 74 0 . The conftruc- 
tion of the furro|v fide of the plough is therefore redu¬ 
ced to this very fimplc problem, “ To make the angle 
'ilE f turn equably round the axis DE, while the angu¬ 
lar point L advances equably from D to E. 

This will he done by means of the following very Dtloriptioa 
fimplc tool or inllrument. Let IHFK {fig. 7.) be a)^' 1 ^^" 
piece of hard wood, fuch as oak, a foot long, three fjrtI,,s 
inches broad, and an inch thick. Plant on this ano- iniri>u ^ 
the;- piece I?H FC of the fame breadth, four inches long, 
and half an inch thick. This will leave beyond it a fiat 
8 inches long. We lliall call this the Jloch of the in- 
flrument. Let ABC be a piece of clean oak half an 
inch thick, 20 inches long, and 3 inches broad at the 
etui EC. Let this he fafhioncd like the ftyle of a fun- 
dial, having its angle ABC 74". Let it have a part BCE 
fquarc, to the extent of 4 inches from C, and the 
reft EA worked into the form of a ftraight flender rod. 

Let EFG be a femicirclc of clean plane tree, or of me¬ 
tal, 4 inches radius: fallen this by fmall ferews to 
the fquare part of the ftyle CE, fo that its centre may 
be at C. Let this femicirclc be divided into 180 de¬ 
grees, and numbered from G along the arch GFE, fo 

that 
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laftnunrats that o° may be at G, and 180° at E. Let tins ftyl© 
<j rv . and femicircle turn round the line BC by means of 
* ' ’ ftnall hinges. This inllvunieiit may be called tlte 
mouldboard gage, or protractor. When tlys ftile is 
folded down on the dock BIK, the point G will be at 
F; aid, when it is railed up to any angle, the degrees 
will be pointed out on the femicircle by the ffraieht 
edge CF. 

Nothing can be more obvious than the manner of 
employing this inftrument, once we have determined the 
moft proper pofition for the fod when the work is com¬ 
pleted. Now it feenis to he the opinion of the molt in¬ 
telligent farmers, that the beft pofition of the fod is than 
reprefented in fig. 1. Plato XII. 

Uroperpo- Fig. ureprefents a fecliou of die ground and the 
working parts of the plough, as viewed by a perlon 

Rate XII. Handing ftraight before it. ABDC is the unploughed 
ground, and WB the coulter, kneed in Small’s manner. 
FGKB is the fe&ion of the plough (or rather of the 
whole fpace through which the plough has pafled, for 
no part of the plough has this fe&ion). HOFE is die 
fe&ion of a dice, puflied afide and turned over, fo as ta 
lean on the next. HE is that fide of the ilice which 
formerly lay on KB. EF is the fide cut off by the coul¬ 
ter j and FO is the upper or graffy fide. The lower 
comers are fuppofed to be a little bruifed inwards, as 
snnft generally happen. 

The fod is puihed 9 inches to die right hand, and 
it leans with its graffy fide on the preceding furrow, 
in an angle of about 50 degrees. In diis pofition the 
grafs is turned down fo as to rot; and there is a hol¬ 
low left below to allow the rain water to run freely 
off, and feq^ptceive die earth as it crumbles down by 
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the weather: and if the liarrow is dragged acrofs thefel»<^j"“«*» 

• n - _ fit* •# HUibmt* 

ridges^ ,it diftributes along the furface the mould which dry. 
was formerly at the bottom. The fod has got a twill p iate xil/ 
of 130* d egrees: hut it is evident, that after it has 
been turned 90 degrees, or even a little before this, 
it is ready to fall over of itfelf. It is fufficient, there¬ 
fore, that it be turned 90 degrees when the heel of the 
wrell has readied it, and the remainder of the twill 
is given to it by the wing or flap of the mouldboard. 

This, then, dictates to us the manner of applying the 
inftrument, | 

Divide the edve DE (fig. 2.) of the wrell, or of a 
lath nailed on it, into 90 equal parts, and continue the 
^vifions backwards to G in the fame line to 130. Num- 
blr the divitions backwards from the point of the fock ; 
then place the protrac tor on the edge of the wrell with 
tin 1 point D of fig. 7. Plate XI. at the 90th divifion (fig. 2. 

Plate Xll.) v that is, juft at die heel, with the flock under 
the wreft, and the flile raifed to 90°, and prefs it home to 
ihe joint, fo that the flock may be fquare to the edge, and 
then the flyle will be in the pofition fuiting that part of 
the mouldboard. In like manner Hide the flock forwards How to 
to the 80th divifion, and lower the flyle to 8o°, and 
will have the pofition which fuits that part of the mould- b0ar < 1 ' 
board. In the fame way Aide it forward to 70,60, 50, 

&c. and lower die flyle to 70°, 6o°, 50°, &c. and we 
Avail have the pofition for thefe feveral parts of the 
mouldboard j and thus it may be formed to the very 
point of the fock, becaufe the ftraight edge of the wreft. 
may be continued fo far. A block of wood may be 
hewed to fit thefe feveral pofitions of the protra&or 
flyle ; and thus, when placed with its ftraight edge on 
the outer line of the wreft, and cut away behind in the 

land- 
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loftrumcntj Jand-fkic plane, will be the exa£t lhape of tlic plough-. 

of-Hufban- * .... 1 „ • r 

dry. wedge. It would nfe up indeed into a tall piece of 
"" Angular fhape, gradually tapering down to the point of 

the fock ; but when cut off parallel to the ground, at 
the height of about x z inches, it will form the mould- 
board, the front or edge of the {heath, and the whole 
back of the fock except the feather, which is an extra- 
Plate XII. neous piece. The wing or flap of the mouldboard is 
formed in the fame manner, by Aiding the itock of the 
protraflor to ioc, no, 120, 130, and opening the 
ftile to ioo°, iio°, 120 0 , 130°. Thi’ will extend the 
top of the mouldboard to about 22 tr< 23 inches; but 
the lower part of the wing mult be cut away, bccaufc 
it would puff the fod too far afide after it has got the 
proper twill. The form of this part ihould be l'uch <as 
would exactly apply itfelf to a plank fet at the bed of 
the wrelt, parallel to the land fide of the head, am! lean¬ 
ing outward 40 degrees. This will be very nearly the 
cafe, if it be made a fweep fimilar to the edge of the 
Ihcath. Fig. 3. is a refemblance of the furface of the 
mouldboard : AD being the edge of the llseath, E the 
heel of the wrelt, and EBC the wing or flap. When 
cut through in a perpendicular direction, the feet ion is 
hollow ; if cut horizontally it is convex ; ami if in the 
direction CE, making an atigle of 74 0 with ED, it is 
ftraiglit. If the protractor be fet on it at D, and gra- 
. dually Hidden backwards, the mouldboard will gradu¬ 
ally open the llyle, and the llyle will Ikim its whole fur- 
face without any vacuity between them. 

This form is given to the mouldboard on the autho- 
sjty of the fuppofition that the fum of the refinances 
TpStmg from weight and tenacity remains pretty con- 
ilaht in its whole length. This cannot be affirmed with 
I confidence 
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Confidence in any cafe, and is by no means true in alL inflmmma 
In ftidjclay foils the effects of tenacity prevail, and m dry. 
light or crumbling foils the weight is the chief refill- ’ s 
ance. * 'tho advantage of this mode of conltru6tion is, 
that it can be adapted to any foil. If the difficulty of 
cutting and railing the fod is much greater than that 
of ffioving it afide and turning it over, we have only to 
make the rife and twill more gentle towards the point piatt XXf. 
of the fock, and more rapid as we advance ; and it is 
cafy to do this according to any law o£ acceleration that 
We pleafe. Thi^s, inflead of dividing the edge of the 
wrell DE (fig. •$.) continued to G into 130 parts, 
draw a line G g perpendicular to it, and draw fome 
'Jlurve line D g convex towards DG, and divide this in- 
equal parts in the points 10, 20, 30, 40, &c.; and 
then draw perpendiculars to the wrell edge, cutting it 
in 10, 20, 30, 40, ftc. and apply the protractor to 
tliefc points, It is evident that the divifions of tire wreft- 
Jine are bigger at D, and grow gradually lefs towards 
G 5 and therefore, becaufe each has to 1 ’ more twill 
than the preceding, the twill will be more rapid as it 
approaches the end of the mouldboard. This curve 
may be chofen fo as to produce any law of acceleration. 

On the contrary, we produce a retarded or diminiffied 
twill by making the curve concave towards DG, as re- 
prefented by the dotted curve. 

The mathematical reader will obferve, that this con- 
ltru£tion aims at regulating the twill round the line of 
die wreft ED. This does not produce precifely the 
fame regulation round the line FD, which is the line of 
the plough's motion, and of the fod’s pofition before it 
is ploughed over. The difference, however, is not worth 
attending to in a matter fo little fufccptible of preci- 

ftuiv 
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^nftramenbfion. But the twift round the line FD maybe regulat- 
dry. ' ed according to any law by this inflrument widj equal 
’ facility. Inftead of placing die flock of the protra&or 
fquarewidi the edge of the wreft, it may be / placed 
Plate XI. fquare widi the land fide of the piougli. To do this, 
draw a line BL (fig. 8.) acrofs die flock from the 
point B, making the angle LBC i6°, and put a brafs pin 
at L, making a hole in the ftyle that it may not be pre¬ 
vented from folding down. Then, ‘n ufing the in- 
ftrument, let die points B and L reft pgaiuft the edge of 
die wreft, and proceed as dire&ed. ^ 

A ftill greater variety of forms, and, accommodation 
to particular views, with the fame general dependence 
on principle, will be procured by giving the rod B.. 
a motion round B in the plane of the ft vie, foas to for.-ii 
a ftyle of a variable angle. 

A tool may even be conftru£led in which the rod BA 
might be a cutting knife: and the whole may be led 
along by a ferew, while this knife turns round accord¬ 
ing to any law, and would gradually pare away the 
mouldboard to the proper form. 

Thus have we reduced die fafliioning the operative 
part of the plough to a rule which is certain. We do 
not mean by this, diat a mouldboard made according to 
the maxim now given will make the beft poflible plough; 
but we have given a rule by which this part of the 
plough can be made unequivocally of a certain quality by 
every workman, whatever this quality may be, and this 
without being obliged to copy. No description of any 
curve mouldboard to be met with in books has this ad¬ 
vantage ; and wc fay that this rule is capable of any 
J fyftcmatic variation, eidier with refpeft to the width 
of furrow, or die quantity or variation of its twift. We 

have 
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have therefore put it in the power of any intelligent inftrument* 
r r , 1,1 ' rr i ofHutban- 

jierfon to m&kc fudi gradual and progrduve changes as dry. 

may ferve to bring this moll ufeful of all inftrumeuts to * ' 

perfedVi&i. The angle of the head and wrcff, and the 

curve ft%r dividing the wreff-line, can always beexprefled 

in writing, and the improvements communicated to the 

public at larjkf. 

After tliis\lefcription of the working parts of a Method 
plough, and tlii^ ‘tions for giving it the molt effective 
form, it will not improper to confuler a little its mode action, 
of action, with i 10 view of attaining a more dittinct 
conception ol pat is done by the ploughman and the 
cattle, and to diredt him in his procedure. 

Returning again to the wedge (fig. i.), we fee tliat PIilte 
i\is prefled down at the point D, and as far back along 
;lie mouldboard as it;; furface continues to look upward, 
that is, ell the way to the heel of 'lie wreft. Behind 
this, the perpendicular feet ions of the mouldboard over- 
bang, and look downward ; and here, while preffing 
down the fod, the plough is prefled upwards. Thefe 
two prefl'ures tend to twill the plough round a tranf- 
verfe line fomewhere between the heel and the point. 

The plough therefore tends to rile at -he heel, and to 
run its point deeper into the ground. Upon the whole, 
the prcfl'ure downwards is much greater than the upward 
prcliure. It is exerted over a much greater fpace, and 
is greater in rnolt parts of that fpace. Behind, very 
little downward prcfl'ure is neceflary, the fod being 
ready to fall down of itfelf, and only requiring a gentle 
touch to lay it in a proper pofition. 

In like manner the plough is prefled backward by the 
rcfiftance made to the coulter and fock, and part of the • 
refinance made to the Hoping fide of the mouldboard : 

Voi.. I. O and 
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InftrumeBtsand it is profil'd to the left by the other part of the pref* 
dry. fure on the fock and mouldboard. 

' All thefe preflures mull be balanced by the joint ac¬ 

tion of the cattle, the refiftance of the bottom* ;y id the 
refiftance of the firm ground on the left hand jr land 
fide. 

It is the aclion of the cattle, exerted on ‘hat point to 
which they are attached, which produces jil thefe pref- 
fures. It is demonilrated by the principles of mecha¬ 
nics, that this force mutt not only be e.jual to the mean 
or compound force of thefe refitting p rj fibres, but mutt 
alfo be in the oppofitc direction. 

It is further demonilrated, that if a body be dragged 
through any refitting fubllance by a force acting on air 
point G, and in any direction whatever GH, and real 1 . 
moves uniformly in that direction, the force exerted ex¬ 
actly balances die refinances which it excites, both as 
to quantity and direction : And if the body advances 
without turning round the point by which it is drag¬ 
ged, the refinances on one fide of this point are in cqui- 
librio with thole on the oppofitc fide. 

And, laftly, it is demonilrated, that when this equi¬ 
librium is obtained, it is indifferent to what point in the 
line GH the force is applied. Therefore, in fig. 3. 
the force acting in the direction lit) may either 
be applied to the point of the beam H, or to the 
point N of the coulter, or to the point O of the 
fock. 

When diereforc a plough advances fteadily, requir¬ 
ing no effort of the ploughman to direct it, if the line* 
fiatcXII. of draught OM (fig. 5.) be produced backwards to 
the point G of the mouldboard, that point is the place 
round which all die rcfittances balance each other. 

This 
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This point may be called the centre of njiflance and the'"ftmmenti 

1 . 1 J JJ U1 Huiban- 

cyttrc of aejiton. • dry. 

^Jt^would be of importance to determine this point 

by prfciiple ; but this can hardly be done with preci- 

fion c\Vn in a plough of a known form : and it is im- 

poflible\ do it in general for all ploughs, becaufe it 

. is difi’erent yin each. It even varies in any plough by 


every variati _ 

and the cohclnki of the fod. Vv r e fee how it can be 
found experinulitally in any given uniform fod, via. 
by producing backwards the line of draught. Then, 
if the draught ripe, inftead of being fixed to the muzzle 
of the beam, were fixed to this point, and if it were 
iiullcd in the fame direction, the plough would continue 
V perform its work without any allillance from the 
ploughman, while the fod continued uniform. But 
ihe fm illell inequality of foil would derange tile plough 
ft■ as to make it go entirely out of its path. .Should 
tire refinances between G and I) prevail, the plough 
would go deeper, which would increafe the refinances 
on Jiat fide where they already exceed, and the plough 
would run (till deeper. Should the refillanees behind 
G prevail, the heel would be profil'd down, and the 
point would rife, which would ilill farther deflroy the 
equilibrium, and, producing a greater deviation from 
the right path, would quickly throw the plough out of 
the ground. 

For thefe reafons we muft not think of attaching the 
draught to the centre of refinance; but mult contrive 
a point of draught, fucli as Hull reltore the plough to 
its proper pofition when it has been driven out of it by 
any obit ruction. 

The muzzle or end of the beam is a point which will Mnwlc of 
_ . . the beam. 

Q 2 completely 


of the proper! ion between die weight 
it of the fod. Vv r e fee how it can be 
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Iniirnmrncs completely fuit our purpofe. For Aippo/e that the r#* 
dry. 41 fiftance on the back of the fock has prevailed, ?nd..tba 
Kate xii plough MNFD (fxg. 5.) has taken the pofition ;n'h/ d 
reprefented by the dotted lines, the draught liifcAiMO 
is brought down into the pofition g m 0, diverging a 
little from GMO, and meeting the mouldbinrd in a 
point g confiderably before G. By this nv'ans the re¬ 
finances on the hinder fide of g are increased, and thofe 
before it are diminilhed, and the plough quickly re¬ 
gains its former pofition. 

ofdraught From diefe obfervations it is plain, that whatever is 
the fituation of the centre of refiftanre, the point of 
draught may be fo cliofen that the adlion of the cattle 
{hall be dire&ly oppofed to the refiftance of the grouiuj^, 
and that moreover the plough {hall have no tendency 
either to go deeper or to run out. This is the ufe of 
the apparatus at the point of the beam called the 
Flati XI. muzzle, reprefented at H (fig. 4.) It turns round a 
bolt i through the beam, and can be itopped at any 
height by another pin t put through the holes in the 
arch / m. A figure is given of the muzzle immediately 
below, as it appears when looking down on it. The 
eye to which the draught rope is hooked is fpread out 
horizontally, as fliown by HK, and has feveral notches 
O in it, to either of which the hook can be applied. 
This ferves to counteract any occafional tendency which 
the plough may have to the right or left. 

When die plough goes on fteadily, without any ef¬ 
fort of the ploughman, it is faid to be in trim, and to 
fwim fair j the preflure before and behind the centre of 
a£tion being in equilibrio with each other. In order 
to learn whether a plough will be in this manner under 
management, hook the draught rope as high as poflible. 

In 
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In this Hate the plough fliould have a continual ten- Inflmnvnt, 

V. _ A I., i , . 9 of Hufban- 

Mtfp me at the heel , and even to run a little into dry 
tHfcijg-^md. Then hook the rope as low as poflible. of ^ 

The pVugh ihould now prefs hard on the furrow with plough in 
the hc\je«.and have fome tendency to run out of the 
ground. VAboth thefc are obferved, the plough is pro¬ 
perly conftrrjifed in this refpeet; if not, it mull be al¬ 
tered, eitherVes changing the pofition of the fock or 
that of the beaili Lowering the end of the beam will 
correct the teiujhcy of the plough to go deeper; the 
railing the pointmf the fock will alfo have the fame ef¬ 
fect. But it is If confiderable importance not to take 
, the point of the fock out of the plane of the fod, and 
| is much better to make the alteration by the beam. 

The (lope of the coulter has a confiderable effect, but 
it cannot be placed very far from the inclination of 45 0 
without the rilk of choking the plough by driving the 
roots and Hones before it. It is of great confequence 
to have the coulter fit exa&ly in the direction of the 
plough’s motion; if it is in any other direction, it will 
powerfully twill the plough into its own track. As 
it mull be fixed in the middle of the beam’s thicknefs 
lo have llrcngth, it is removed a little from the plane 
of the land fide, and it was the ufual pra&icc to point 
it to the left below to compenfate for this; but this by 
no means removes the difpofition to twift, and it ex- 
pofes to the rilk of catching a Hone between its point 
and that of the fock, which mull now be driven for¬ 
ward through the firm ground at a great expence of 
labour to the cattle. Mr Small has very ingeniouily 
remedied this, by giving the coulter a Ihort knee to 
the left immediately below the beam, and thus point- 

Q 3 H 
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Inftnimftm inr it downwards in the plumb of the land fide. See 
of Hulban- . .. vl . v . 

dry. fig. I. Plate All. 

' It is not without its ufe to know the abloii^ty..tuce 

ncceflary for tilling the ground. This ha^^en fre¬ 
quently meafured with a fpring ftoelyr^^Onc of 
Small’s ploughs worked by two horfes, employed 
in breaking up flifl" land which hail be ploughed be¬ 
fore winter, and much confolidated Ae rains, re- 

Q - 

quired a force of 3<>olbs. avoirdup’vs; and we may 
. ftate this as the ordinary rate of fuc.^work ; but mo¬ 
derately firm fod, under good cultuil', requires at a 
medium 320II1S. * 

As we with to embrace every opportunity of render¬ 
ing this work ufeful to the public, we fiiall conclu^'r 
this article with an account of a plough which has 
been recommended to public notice by the Scots High¬ 
land Society as extremely proper for a hilly country. 
The inventor, the Rev. Alexander Campbell miniller 
of Kilcalmonill in Argylefliire, was honouredwith the 
Society’s gold medal, value 25I. 

Plate XII. A, the fock (fig. 6.); the land fide of which fup- 
"vlefliirc plifo the place of the coulter, and the foie of it ferves 

plough. for a f cat hcr ; it is 18 inches long, and is made of a 

plate of iron 12 inches broad when finilhed, and fomc- 
wlvat under half an inch thick.—B, the head; to be 
made of iron in a triangular form, 4 inches broad by 2 
inches at the thickefl part. There are 5 incites of the 
head fixed in the fock.—C, the beam, 4 inches thick 
by 5 inches deep, gradually tapered thinner; the length 
6 feet.— li, the fitealh, muft be of the fame thicknefs 
with the beam above and the head below', and is 5 
inches broad. An iron fcrew-bolt conncdls the beam 
and head behind the {heath.—F, the handles are fu 

made 
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made that the dope of the mouldboard, which is Fixed Inftrnments 
J , of Hulban- 

ffBfey fl rfrhcm, may be the longer and more gradual, dry. 

E.-fl^ire j feet 8 inches long, and 2 feet 4 inches ' 

afundVr at the ends.-G, the mouldboard, confifts of 

7 rouiVed flicks 2 inches in diameter •, the covert of 
them isV> the plane of the foie, the reft in fucceffion 
clofe to eacjji other above it. This makes the mould- 
board 14 in^fs broad. To prevent any earth from get¬ 
ting over the nViuldboard, a thin deal 4 or 5 inches broad 
is fixed above A The mouldboard, land-fide, and foie 
of the plough ! are clad with iron.—The length is 20 
inches: this amled to 18 inches, the length of the fock, 
makes the length from point to heel 3 feet 2 inches.— 
iThc muzzle or bridle OPH is alfo of a more conveni¬ 
ent and better conftru&ion than thofe commonly in ufe. 

By means of the ferew pins at L and M different de¬ 
grees of land may be given to the plough 5 the iron rod 
LH being thereby moved fidewife in the focket LN, 
and up and down hy OP. The rod is 30 inches long, 
one broad, and half an inch thick. It is hooked into a 
fcrewbolt at H. Two inches of the rod projedt at N, 
in the form of an eye, before the muzzle, to receive the 
hook of the crofstree. 

The advantages of this plough arc faid to be: It is 
not fo liable to be interrupted or turned out of its courfe 
by (tones, roots, &c. as other ploughs are; nor does it 
dip fo deep as to be liable to be broken by large {tones 
or flags. The motion of the muzzle is alfo thought an 
improvement. Another advantage it has over other 
ploughs is, its not being fo liable to be choked up by 
Bubble, &c. This we underftand to be its chief ex¬ 
cellency, and an objedt much defired in the conftruo 
tion of the plough. Upon the whole, we are informed, 

Q 4 that, 
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Inftmmcntsthat this plough is lighter, lcfs expcnfive, and lefs liable 

Hrv. t0 g° out °f trim* than the ordinary plou^. 

’ with it two horfes can plough land which \cc\wpep$! : yr 

with any other plough. / 

Objections Such arc faid to be the advantages of this c/indruc- 
to :is ro.i. ° 7" 

ftruflion. tion ; but we cannot help exprefling our appr-henfion, 

that tlie uniting the coulter and feather atVthe point of 
the fock will expofe the plough to great r r '$ks of being 
put out of order. When the upright edge ftrikes a 
done obliquely, efpecially on the laniVi'uie, it mult be 
violently twilled round the point of the head; and, 
having but a moderate thicknefs at tits part, may be 
broken or permanently twilled. The plough will then 
be continually running out of its direflion : and we apf, 
prehend that this defect cannot be amended without 
taking off the fock and putting it in the fire. When a 
coulter is bent by the fame caufc, the ploughman can 
either rectify it by altering the wedging, or he can 
ilraighten it in the field ; and it mull be obferved, that 
the plough oppofes much lefs refidance to the derange¬ 
ment of this fort of coulter than of the common one. 
In the common coulter the lira in does not fo much tend 
to twill the plough round the line of its motion, as to 
prefs it wholly to landward. The rcliflancc to this is 
great; but a very moderate force will twill it round its 
line of motion. In either cafe, if the blow be given in 
that point of the coulter where the draught line croffcs 
it, there will be no twill of the whole plough, but the 
point of the plough will be forced horizontally to or 
from the land. When the blow is out of this line, the 
drain tends to twid the beam or the plough. Experi¬ 
ence will determine which of the two is the moil 

hazardous 
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hazardous. Models of thefe ploughs arc to be feen in inftramcnt* 
Highland Society. ' ° f riry^*" 

T'-^iAplough conltrucbd in the following manner is 
fhill tK: molt common and the molt generally underftood plough, 
in ScoVmd; and, if properly made, is the bell for an- 
fweringVl purpofes, when only one is ufed; though 
others are, Vrhaps, more proper on fomc particular oc- 
cafions. V 

The parts cV which this plough is conipofed, arc, TMirintim 
ihe head, the b<Vn, the (heath, the wrell, the mould- 
board, the twolhandlcs, the two rungs, the lock, and 
the coulter ; thl two left are made of iron, and all the 
relt of wood. 

| The hear is defigned for opening the ground below. piateL 
'fhe length of the head from A to B is about 20 inches, ti2 ‘ ** 
and the breadth from A to 1 ) above five inches ; C is 
the point upon which the fock is driven, and the length 
from £ to C is about fix inches ; a is the mortife into 
which the larger handle is fixed, and b is the mortife 
into which the (heath is fixed. 

The head is that part of the plough which goes in 
the ground ; therefore the (hotter and narrower it is, 
the friction will be the iefs, and the plough more eafily 
drawn; hut the longer the head is, the plough goes 
more Readily, and is t.ot fo eafily put out of its direc¬ 
tion by any obltructicns that occur. Twenty inches is 
coufidercd as a mean length; and five inches as the mod 
convenient breadth. 

The sheath E is driven into the mortife B, and Fig. 1. 
thus fixed to the head A B. It is not perpendicular to 
the head, but placed obliquely, fo as to make the angle 
formed by the lines AB and EB about 60 degrees. The 
(heath is about 13 inches long, befides what is driven 

into 
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TnSruments into the mortife b (fig. i.); about three inches broad, 
<itHufb.ui- ’ 

dr v . and one inch thick. 

’ The ihcath is fixed to the mouldboard, as in KjJP’**!- 
fig. 5. E, in the fame manner as die wrt’ft is fxed to 
the head in I'.'ate 1. fig. / 

The mouldboard is designed to turtp-'&ver the 
earth of the furrow made by the plough ; And it is ob¬ 
vious, that, according to the pofition of »lv fheath, the 
mouhlboard will turn over the earth of he furrow more 
or lefs fuddenly. Befides, when it ?- r ms a lefs angle 
with the head than 60 degrees, the n ough is in great 
danger of being rholal, as the farmers ferm it. 

Katel. The larger handle, FA, is fixed to the head, by 
1’ig, 3. , . , . , . 

driving it into the mortife a (fig. 1.) It is placed it 

the fame plane with die head ; and its length fro&i 

AF is about five feet four inches, and its diameter at 

the place where it is fixed to the beam is about two 

inches and a half, and tapers a little to the top F. 

About ten inches from A, there is a curve in the 

handle, which, when F is raifed to its proper height, 

makes the lower part of it nearly parallel to die (heath 

EB. This curve is defigned to itrengthen the handle. 

The proper pofition to the handle is, when the top F is 

about three feet two inches higher than the bottom of 

the heat! AB. 

The longer the handles, the plough is die more cafily 
mamged, becaufe the levers are more diftant from the 
centre of motion. The higher the top of the handles, 
the plough is the more eafily raifed out of the ground, 
provided they be no higher than the lower part of a 
man’s bread. 

The beam is fixed to the larger handle and the 
(heath, all of which are placed in the fame plane with 

the 
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the head. The length of it, from H to I, is about fix Inflrument* 
jtTI^.'iAa^fliametcr * s a ^° ut f° ur inches. When the”' i ^ un * 
jXv.'^Pis in the ground, the beam Ihouid be juft high' 
enough not to be incommoded by any thing on die 


furfao' 

The 


V 

The p'fition of the beam depends on the number of 
cattle in tlui plough. When two horfes are yoked, the 
beam fliouliH 1 ^ placed in fuch a manner as to make the 
perpendicular -*{13006 betwixt the bolt-hole of the beam 
and the plane i.^the head about 2 1 inches j when four 
horfes are yoke , two a-brqaft, this diftance ihouid only 
be about 18 inlhes. 


The sock, BP, is fixed to the end of the head, Plate L 
land is about two feet long. In fitting the fock to 1 ’*’’' 5 ' 
the head, the point ought to be turned a little to die 
land or left tide; bccaufe otherwife it is apt to come 
our oi the land altogether. When turned to the left, it 
like wife takes off more land; when turned upwards, 
the plough goes (hallow j and when downwards, it goes 
deeper. 

The coulter is fixed to the beam, and is about two Fig. 8. 
feet ten inches long, two inches and a half broad, (harp 
at the point and before, and duck on the back, like a 
knife. It is fixed and direfted by wedges, fo as to 
make the point of it equal to, or rather a little before, 
the point of the fock, and upon a line with the left fide 
of the bead. This oblique pofition enables it to throw 
roots, &c. out of the land, which requires lefs force 
than cutting or pufliing diem forward. 

The wrest, BD, is fixed to the head, and is about Fl S- 7- 
2 j inches long, two broad, and one thick. It is fixed 
to the head at B, in fuch a manner as to make the angle 
contained between the lines AB and BD about 25 dc- 
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InftromfTitsjrrees. The wreft is feldom or never placed in the faille 

otHulban- , , 

dry. plane with the head, but gradually raifed fro^^.•*^^£-’• , ^^ t 

v where it is fixed to it; that is, from B to K, aji yjJg- 

7. The pofitinn of the wrcft determines the nq.wre of 
the furrow. When the wrcft is wide and low'-'t, the 
furrow is wide} and when it is narrow anjjingh fct, 
the furrow is narrow'. f 

Kate n. Fig. 1. reprefents the two handles, ^ed together 
by the two rungs. The larger handle lbs already been 
defcribed } the lefler one is a few in</es fliorter, and 
does not require to be quite fo ftrong. |The diftance of 
the handles at the little rung depends on the pofition of 
the wrcft. Their diftance at M and P is about two 
feet fix inches. The lefler handle is fixed to the mould f 


board at M, fig. 4. and to the wrcft KB, at L. 

Fig. 5. reprefents die plough complete, by joining 
together fig. 8. Plate 1 . and fig. 4. Plate II. in the flieath 
EB. The wTeft UK is fuppofed to make an angle with 
the head AB as in Plate I. fig. 4. and the handles joined 
together as in Plate II. fig. 1. 

After having given fuch a particular defeription of 
all the parts and proportions of the Scots plough, it will 
cafily appear how it feparates, raifes, and turns over the 
earth of the furrow. If it had no coulter, the earth 
would open above the middle of the fock, and in a line 
before the (heath; but as the coulter opens the earth 
in a line with the left fide of the head, if the foil has 
any cohefion, the earth of the furrow will be wholly 
raifed from the left fide, and, as the fock moves for¬ 
ward, will be thrown on the right fide of the (heath, 
and by the calling out of the mouldboard, or the rai¬ 
ling of the wreft, will be turned over. 

T|he bridle, or muzzle, is another article belong¬ 
ing 


Hate n. 
Fie. tf. 
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ing to the plough. It is fixed to the end of the beam, Mniment* 
♦’'^'tljft.j^Ale are yoked by it. The muzzle commonly dry. 30 " 
"uVifipfa curved piece of iron, fixed to the beam by a 
bolt through it. ABC is the muzzle, AC the bolt by 
which V is fixed to the beam ; D is the fwingle-tree or 
crofs-trc\p to which the traces are fixed; and B is a 
hook, or cl&\ as it is commonly called, which joins the 
muzzle and Winglc-tree. 

Some ufe another kind of muzzle, ABCD. It is fix- p { att 

1 Fig. 

ed to die beam \v two bolts, and has notches by which 

the clcek of thelfwingle-trec may be fixed either to the 

right or the Jeff of the beam. There are alfo different 

holes for the hind bolt to pafs through, by which the 

J raught may be fixed either above or below the beam. 

iD is the fore bolt upon which the muzzle turns; on 
BC arc four notches, betwixt any two of which the 
deck of the fwingle-tree may be fixed. When the 
deck is fixed at B, the plough is turned towards the 
firm land, and takes oft’ a broader furrow; and when 
fixed at C, it is turned towards the ploughed land, 
and takes off a narrower furrow. E and F are the holes 


the clcek of the’ 
right or the left 


y be fixed either to the 
There are alfo different 


on each fide through which the hindmofl bolt paffes. 

When the bolt is put through the higheft two, thefe 
holes being thereby brought to the middle of the 
beam, the fore part of the muzzle is raifed above the 
beam, and the plough is made to go deeper-, and 
when put through the lowell two, the fore part of the 
muzzle is funk below the beam, and the plough is 
made to go fliallower. This muzzle may be fo con- 
ftru&ed as to have the fame play with the common one. 

A is the end of die beam B a plate of iron funk into p;-. I0 . 
it, and, 'with a fnn.lar one in the other fide, is rivetted 
into it bv bolts; C is the muzzle fixed to thefe plates 

of 
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faftrumentsof iron by a boltj which bolt may be put through a: y 
irj. of the holes marked on the plate B. Froth j b e J 


* Hruction of this mu 7 .zle it is plain, that it has 

play with the common one, and that by it the knd of 
the plough may be altered at pleafurc. j 

Properties Of all forms, that of the Scots plough is j^e fittefl 
®^ h s<:ots for breaking up ftiff and rough land, clW^ally where 
Hones abound ; and no lefs fit for firon^lays harden¬ 
ed by drought. The length of its bea* gives it a firm 
hold of the ground ■, its weight prevents it from being 
thrown out by Hones; the length of tlfe handles gives 
the ploughman great command to diilct its motion ; 
and by the length of its head, and of its mouldboard, it 
lays the funow-ilice cleverly over. This plough wa 
contrived during the infancy of agtieuiture, and v . 
well contrived: in the foils above deicribed it has not 
an equal. 

Inwi.at But ill tender foil it is improper, hecaufe it adds 
foil impro- g rca tly to the expence of ploughing, w ithout any coun¬ 
terbalancing benefit. The length of the head and 
mouldboard incrcafcs the friction, and confcquemly it 
requires a greater number of oxen or horfes than are 
neceflary in a fliorter plough. There is another par¬ 
ticular in its form that refills the draught: the mould- 
board makes an angle with the fock, inilead of making 
a line with it gently curving backward. There is an 
objection againH it no Id's folic), that it docs not flir 
the ground perfectly: the hinder part of the wrdt 
rifes a foot above the foie of the head : and the earth 
that lies immediately below that hinder part, is left un- 
Hirred. This is ribbing land below the furface, fimilar 
to what is done by ignorant farmers on the furface. 

Thefe defeats muH be fubmitted to in a foil that re¬ 


quires 
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quires a ftrong heavy plough; but mav be avoided m ah'fcrumeirt* 

, , .. . , , , ' . n , -.ofHulban- . 

jwtivat^d joil by a plough differently conltructed. Of a™. 
*a^%re^oloughs fitted for a cultivated foil fre« of Itoncs, 
that already mentioned, which was introduced into Scot¬ 
land araut 20 years ago, by James Small in Black adder 
mount,\$erwicklhire, is the belt. It is now in great 
requeit; :i\t with reafon, as it avoids all the dcfc&s of 
the Scots pltLgh. 'l'he Ihortnefs of its head and of its 
mouldboard lenkn the friiilion greatly: from the point 
of the fock to Jhe back part of the bead it is only qo 
inches; and the whole length, from the point of the 
beam to the endfof the handles, between eight and nine 
feet. 'I he fock and mouldboard make one line gently 
curving; and ooniequentiy gather no earth, lnftcad 
>\[ a wrell, the under edge of the mouldboard is one 
plane with the foie of the head ; which makes a wide 
furrow, without leaving any part unUirred. It is of 


late commonly termed the I'ka'ui-pkugh, boenufe it is chain 
drawn by an iron chain fixed to the back part of thejl^jj 
beam immediately before the coulter. This has two ad-fig. »• 
vsmages: firll, by means of a muzzle, it makes the 
plough go deep or (hallow; and, next, it ftrefl'es the 
beam lefs than if fixed to the point, and therefore a flen- 
dcrer beam is fullicient. 

As we have already fuiliciently explained the fpccu- 
lative principles upon which this plough is formed, we 
fhall only remark, that it is proper for loams, for carle 
clays, and, in general, for every fort of tender foil 
free of ftones. It is even proper for opening up pa- 
fture ground, where the foil has been formerly well 
cultivated. 

A fpiketl fock is ufed in the Scots plough. The Of the fock, 
difference between it and the feathered fock will be Phu U ‘ 


bell 
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Inftrementsbcft underftood by comparing their figures. Fig. 7. 

of Huiban- . . - ! , 6 , t B ' 

a, y . is the common lock, auil lig. 3. the leathered o ne . 


From die confirmation of the feathered foc^^jK^s' 
obvious, that it muft meet with greater refiftana; than 
the common fock. However, when the ploujyi takes 
off the eardi of the furrow broader than tlijjjt part of 
the fock which goes upon the head, it isdnore eafily 
drawn than the plough with the common^tick; for the 
earth which the common fock leaves ly be opened by 
the wreft, is more eafily opened by t^f feather of the 
other fock. In ley, the feathered Kick makes the 
plough go more eafily, becaufe tiic rocks of the grafs, 
which go beyond the reach of the plough, are more 
eafily cut by the feather than they can be torn afundey 
by the common lock. The feathered fock is alfo c- 
great ufe in cutting and dcllroyiug root weeds. The 
common fock, however, anfwcrs much better in ftrong 
land. _ 

It is proper here to add, that in fitting the feathered 
fock to die head, the point of it Ihould be turned a 
little from the land, or n little to the right hand. 

A cluin-plough of a fnu.ilcr fize than ordinary, 
drawn by a finglc liorfe, is of all the molt proper 
for horfe-hoeing, fuppofitig the land to be mellow, 
which it ought to be for that operation. It is fufii- 
cient for making furrows to receive the dung, for 
ploughing the drills after dunging, and for hoeing the 


A fault A ftill finaller plough of the fame kind may be rc- 
^Uwgh b r° r . fC commended for a kitchen garden. It can be reduced 
commend- to the fmalleit fize, by being made of iron; and where 
nous pur- the land is properly dreifed for a kitchen garden, an 
yofc *‘ iron plough of die fmallcll fize drawn by a liorfe will 

X fave 



AGRICULTURE. 


fave much fpade-work. In Scotland, forty years ago, a 
Wtcheij ti ga'*len was an article of luxury merely, becaufe tlry. 
atC>at!t. ime there could be no cheaper food than oatmeal. * 

At prefent, the farmer that maintains his own fervants 
does 1 > at double expence, as the price of oatmeal is 
doubled. and yet he has no notion of a kitchen garden 
more than ’?e had thirty years ago. lie never thinks, that 
living partly in cabbage, kail, turnip, carrot, would fave 
much oatmeal , nor does he ever think, that change of 
food is more win lefome, than vegetables alone, or oatmeal 
alone. We need not recommend potatoes, which in (can¬ 
ty crops of, corn have proved a great blefling: without 
them, the labouring poor would frequently have been re¬ 
duced to a llarving condition. Would the farmer but cul- 
livate Ins kitchen garden with as much induftry as he be¬ 
llows on his potato crop, he needed never fear want; anti 
he can cultivate it with the iron plough at a very fmall ex¬ 
pence. It may be held by a boy of 12 or 13 ; and would 
be a proper education for a ploughman. But it is the 
landlord who ought to give a beginning to die improve¬ 
ment. A very fmall expcnce would enclofe an acre for 
a kitchen garden to each of his tenants and it would 
excite their induftry, to bellow an iron plough on thofe 
who do bell. 

Nor is this the only cafe where a fingle horfe plough 
may be profitably employed. It is fufficient for feed¬ 
furrowing barley, where the land is light and wcll- 
drefled. It may be ufed in the fecond or third plough¬ 
ing of fallow, to encourage annual weeds, which are 
deftroyed in fubfequent ploughings. 

The Rotkenam plough is a machine of very fimple Rntheram 
conftruction, and eafily worked. AB is the beam, CD pun? v. 
the (heath, EBD the main handle, FR the fmaller 6 * 3- 

Vol. I. R handle. 
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Indrument?handle, GH the coulter, KI the fock or {hare, NP the 
drv. bridle, S the fly-band, and ML a piece of wdodjg ghee 
V T of a head. The whole of this plough ihould bCmKe- 
of afh or elm; the irons Ihould be fteelcd and well 
tempered; and that part of the plough which is under 
ground in tilling ihould be covered with plater, of iron. 
The difference between this and the common plough 
feems to confift in the bridle at the end of the beam, 
by which the ploughman can give the plough more or 
lefs land by notches at N, or make ft cut deeper or 
(hallower by the holes at P; in the coulter or {bare, 
which are fo made and fet as to cut ofl|the new furrow 
without tearing; and in the mouldboard, which is fo 
ihaped as at firft to raife a little, and then gradually turn 
over, the new cut furrow, with very little refiftanca. 
But the greateft advantage attending it, is its being fo 
eafy of draught, that it will do double the work of any 
common plough. 

The Paring The paring plough is an inftrument ufed in feveral 
Plate v. parts of England for paring off' the furfacc of the 
***■ 4 ‘ ground, in order to its being burnt. Mr Bradley has 

given the following very perfpicuous defeription of 
this inftrument: From A to A is the plough-beam, 
about feven feet long, mortifed and pinioned into 
the block B, which is of clean timber without knots. 
CC are the fheaths or ftandards, made flat on the 
infide, to clofe equally with the paring plate, and 
faftened to it with a bolt and key on each fide, as at 
D. E is the paring plate of iron laid with itoel, about 
four inches wide, and from 12 to 18 inches long. 
This plate mult be made to cut on the fules, which arc- 
bolted to the ftandards as well as at the bottom part. 
FF are two iron braces to keep tlu; ftandards from giv¬ 
ing 
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mg way : thefc ftandards mult be morrifcd near their 
ouj^»der.,and through the block. GG are the plough dry. 

handles, which mull be fixed flopeways between the ' * 

beam and the Itandards. The pin holes in the beam, 
the ufe of which is to make this plough cut more or 
lefs deep, by fixing the wheels nearer to or farther 
from the paring plate, Ihould not be above two inches 
afundcr. 


Fig. i . reprefents the four-coultcrcd plough of Mr The Fmir- 
Tul!. Its beam is ten feet four inches long, whereas , .h, 

that of the common plough is but eight. The beam V- 
is ftraight in thi common plough, but in this it is 
ftraight only from a to b, and thence arched j to that 
the line let down perpendicularly from the corner at a 
t(, the even furface on which the plough {lands, would 
be it! inches; and if another line were let down from 
the turning of the beam at b to the fame furface, it 
would be one foot eight inches and a half; and a third 
line let down to the furface from the bottom of the 


beam at that part which bears upon the pillow, will 
(Iw the beam to be two feet ten inches high in that 
part. At the di (lance of three feet two inches from 
the end of the beam a, at the plough-tail, the firll coul¬ 
ter, or that next the lhare, is let through; and at 13 
inches from this, a fecond coulter is let through: a third 
nt the fame diflance from that; and, finally, the fourth 
at the fame diflance from the third, that is, 13 inches, 
and from a to b is feven feet. 


The crookednefs of the upper part of the beam of 
this plough is contrived to avoid the too great length 
of the three forcmoll coulters, which would be too 
much if the beam was ftraight all the way ; and they 
would be apt to bend and be difplaced, unlel's they 
R 2 wore 
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were very heavy and clumfy. A(h is the beft wood to 
dry make the beam of, it being fuflicicntly ftrong,^nd wet 

' light. The (heat in this plough is to be feveft < Tn?nes 

broad. The fixing of the lhare in this, as well as in 
the common plough, is the niccft part, and requires 
the utmod art of the maker ; for the well-going of the 
plough wholly depends upon the placing this. Sup- 
poring the axis of the beam, ami the left fide of the 
(hare, to be both horizontal, they mufl never be fet 
parallel to each other for if they arc, the tail of the 
(hare bearing againd the trench as much as the point, 
would caufe the point to incline to the right hand, and 
it would be carried out of the ground into the furrow. 
If the point of the (hare (hould be fet fo, that its fide 
(hould make an angle on the right fide of the axis />f 
the beam, this inconvenience would be much greater; 
and if its point (hould incline much to the left, and 
make too large an angle on that fide with the axis of 
the beam, the plough would run quite to the left hand; 
and if the holder, to prevent its running quite out of 
the ground, turns the upper part of his plough to¬ 
wards the left hand, the pin of the (hare will rife up, 
and cut the furrow diagonally, leaving it half unplough¬ 
ed. To avoid this and feveral other inconveniences, 
the ftraight fide of the (hare mud make an angle upon 
the left fide of the beam; but that mud be fo very 
acute a one, that the tail of the (hare may only prefs 
Iefs againd the fide of the trench than the point does. 
This angle is fhown by the pricked lines at the bottom 
of fig. 9. where tf is fuppofed to be the axis of the 
beam let down to the furface, and gf parallel to the 
left fide of the (hare: and it is the fubtenfe e g that* 
determines the inclination which the point of the (hare 

mud 
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jnufl: have towards the left hand. This fubtenfc, fays Lament* 
• v M^Tull, at the fore-end of an eight-feet beam, Ihould ne- ary. 
ver be more than one inch and a half, and whether the ’ 
beam be long or (hort, the fubtenfe mult be the fame. 

The great thing to be taken care of, is the placing 
the four coulters which mult be fo fet, that the four 
imaginary places deferibed by their four edges, as the 
plough moves forward, may be all parallel to each 
other, or very nearly fo; for if any one of them Ihould 
be very much inclined to, or Ihould recede much from, 
either of the other, then they would not enter the 
ground together. In order to place them thus, the 
beam mult be carefully pierced in a proper manner. 

The fecond coulter-hole mult be two inches and a half 
•more on the right hand than the firft, the third mult 
be as much mare to the right of the fecond, and the 
fourth the fame meafure to the right hand of the third ; 
and this two inches and a half mult be carefully mea- 
fured from the centre of one hole to the centre of the 
other. Each of thefe holes is a mortife of an inch 
ami a quarter wide, and three inches and a half long 
at the top, and three inches at the bottom. Tire two 
oppofite fides of this hole are parallel to the top and 
bottom, but the back is oblique, and determines the 
obliquity of the Handing of the coulter, which is wedg¬ 
ed tight up to the poll. The coulter is two feet eight 
inches long before it is worn; the handle takes up fix- 
teen inches of this length, and is allowed thus long, that 
the coulter may be driven down as the point wears away. 

As to die wheels, the left-hand wheel is 20 inches dia¬ 
meter, and that on the right hand two feet three inches, 
and the diftance at which they are fet from each odier 
is two feet 5 j inches. 
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Jnftrnment* 

2 . The Patent Sward-cutter. 

Patent The different parts of this inftrument are rcprcfcnt- 
■u»cr" et ^ by %• Plate VI. and fig. i. and a. Plate IX. A A, 
,^I. &c. a fquare frame three feet four inches from the fore 
to the hind part, by four feet three inches, the breadth 
of the machine within fide; the timber (when of fir) 
four inches fquare, placed on two wheels BB three feet 
diameter, a little more or lefs (the old fore-wheels of a 
chaife may anfwcr the purpofc), to fupport the hind part 
of the machine. 


CC, &c. are fix ftrong pieces of wood, called fat/fs, 
three feet long, five inches and a half broad, the thick- 
nefs fix inches at E, and tapering to three inches at F. 
Into thefe bulls are fixed the cutting wheels, which 
are iron, 13 inches diameter, ^ths of an inch thick at 
the centre, about an inch diameter, for piercing holes 
to fix the iron axles in ■, from that they arc to be of 
fuch thicknefs, as to allow the edges to be well Heeled. 
The wheels are fixed by two bolts going through the bulls, 
with eyes on one end for the axles of the wheels to run 
in, and nuts and ferews on the other to make them very 
firm by being funk in the bulls, to prevent their inter¬ 
fering with the weights LI., &.c. reding on them. 

GG, &c. are hollow pieces of wood, called thorlcs, 
each 31- inches long, which cnclofc the bolt MM, and 
keep the bulls CC, Sec. at their proper diftanccS, but 
may be made longer or fhorter at pleafure, according 
as the fward requires to be cut in larger or fmaller 
pieces. They are in two pieces bound together, and 
jointed by a ftrap of leather or cord, which allows 
them to be readily changed when the cutting wheels 
require to be kept at more or Icfs diftance. 

Tbs 
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The iron bolt MM goes through two pieces of wood hAnmem 
or/iron PP, feven inches long, clear of the wood, fup-. dry. 
ported by iron Hays fixed to the frame, and through all *' ' '~ J 
the bulls. It requires to be iirong, as the draught of 
the horfes terminates there. 


fill, fig. i. and 2. a cylinder or fegment of wood, Plate IX. 
feven inches diameter, called a rocking-tree , which 
goes acrofs the frame, and moves on the pivots fixed 
into it, one at each end, fupported by an iron bolt or 
piece of wood mortifed into the frame, eight inches 
high, as appears in fig. i. and 2. to which fix chains or 
ropes are fixed by hooks, at different difiances, as you 
want your cuts, nine, eight, feven, or fix inches from 
one another, and are joined to the end of each bull in 
which the cutting wheels run ; fo that when the rock- 
ing-tree is turned about by the lever I, fixed in the 
middle of it, all the bulls, with their cutting wheels, are 
railed out of the ground at once, as in N“ 3. by w hich 
means the machine may be turned, or moved from place 
ro place with great cafe, without any danger of drain¬ 
ing the wheels. 

LLL, &c. fig. 6 . Plate VI. and fig. 1. 2. Plate IX. 
are weights of freettonc, 26 inches long and fix inches 
broad } the under one four inches thick, the upper one 
three inches thick j weighing about 64 lb. the under, 
and 48 the upper, each of them having two holes, 
through which iron fpikes, firmly fixed in the bulls, 
pafs, in order to keep them Heady. 

When the ground is eafily cut, the under ftone may 
anfwer; when more difficult, the other ftone may be 
added; fo that every wheel may have feven ftone 
weight upon it, which has been found fufficient for the 
ftilFeft land and tougheft fward the machine has ever 
R 4 been 
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InftTiimeintsbeen tried on. Caft iron weights will anfwcr fully bet- 

of Hulban- , r 

Art. ter, but arc more expennve. \ 

PlatelX f he lever I, fig. i. 2. which ought to be five feet 
long, mult have a Hiding rope on it; fixed to the back 
part of the frame; fo that when the cutting wheels 
are all taken out of the ground three or four inches, 
by the rocking tree’s being turned partly round by the 
lever, the rope may be fixed to it by a loop over the pin 
R, fig. 2. ^it ought to be placed three feet four inches 
from the extremity of the lever 1 .) Thus all the cut¬ 
ting wheels are kept out of the ground till the machine 
is turned; and then by moving the loop oft the pin, it 
flips back towards the frame, and the lever is gently let 
back to its place, as in fig. l. by which the cutting wheels 
are put into their former poflure, by the weights fixed 
on the bulls in which they run. The levers may he 
made of good tough afh. 

Plate VI. PP» fig. 6. a fmall bolt of iron, with a hook on one 
end of it (one is fufiicient), to ftrengthen the bolt MM 
to be hooked on die centre of it, and joined to the frame 
by a nut and ferew. 

The grooves in which the cutting wheels run, may 
be covered below at the hinder part with a plate of 
thin black iron, 6 inches long, 3 inches broad, having 
a flit in it where the wheels run, to prevent (if found 
neceflary) any grafs, weeds, or fmall itones, from filling 
the grooves, and clogging die wheels. 

To the frame fig. 6 . are fixed (for a double-horfc 
fward-cutter) three lhafts, as in a waggon, of fuch 
length, flrength, and diftancc from one another, as any 
workman many think proper. 

For a fingle-horfe fward-cuttcr (which lias only four 
cutting wheels), a pair of lhafts are ufed, and may 

make 
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Make the two fidcs of the frame without any joining*, inftrument* 
Tlyr width of the frame, in proportion to the double- dry. 
horfe fward-cutter, is as four to lix. " 

It is recommended for a double-horfe fward-cutter 
to have eight bulls and wheels, in order that when it 
is ufed to reduce hard clody fummer-fallow, or land 
for barley, before die lull furrow, or even after it, the 
whole weight (42 itone) employed in cutting the difF- 
ed land and toughed fward, may be applied to the 8 
bulls then at 6 inches from one another. The 641b. 
weights to be applied to 6 of the bulls, and two of the 
48 lb. weights to each of die additional bulls, which is a 
fullicient weight for that purpol’e, and will effectually 
prevent a clod of more than fix inches breadth from 
cfcaping being broke into pieces. 

In the fame manner, a iinglc-ltorfe fward-cutter may 
have lix bulls for the above-mentioned purpofe ; the 28 
done belonging to it divided thus: The 64lb. weights 
to four of the bulls, and two of the 481b. weights to 
each of the additional bulls. 

That the machine may come as cheap as pofliblc to 
die public, the inventor is of opinion, that the expence 
of the two wheels and the iron axle (which is confider- 
able) may be laved, by joining drongly to the frame a 
piece of wood with a little curve at die extremity of it, 
rcfcnibling the foot of a fledge formerly much ufed in 
Scotland to carry in the corn from the field; die part 
of it reding on the ground being kept 18 inches (the 
half diameter oi the wheels) from the frame by a 
drong fupport of wood. 

As the two outer bulls next die frame are apt to 
get under it, lo as to prevent the cutting wheels from 
being taken out of die ground, a thin flip of iron fixed 

to 
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^ r ,to t?»e infide of the frame, nearly oppofite to the back 
■Irv. end of the bulls, of convenient length, will be found ;*e- 
== ’ v eciTary. 

The original intention of this machine was to pre¬ 
pare old grai's ground for the plough, by cutting it 
acrofs the ridges, in the beginning of or during win¬ 
ter, when the ground is foft, in order to anfwer all 
the purpofes that Mr 1 'ull propofed by his four-coulter 
plough above deferibed, and fo ftrongly recommended 
by him for bringing into tilth grni's ground that has 
been long refled. This the fward-cutter has been 
found to do much more clFcctually abd expeditiouily : 
For Mr Tull’s machine cuts the fward in the fame di¬ 
rection with the plough; ar.d is liable, from every ob- 
ftruclion any of the conifers meet with, to be thrown,, 
out of its work altogether, or the indrument broken * 
to which the fward-cutter, confiding of four, fix, or 
more cutting wheels, is never liable, from thefe being 
entirely independent v: one .ir, other, cutting the ground 
acrofs the ridges before ploughing, and rendering that 
operation cafier to two hor.Vs than it would be to three 
without its being cut. The furrow being cut acrofs, 
falls finely from the plough in lquarcs of any fizc re¬ 
quired, not under fix inches, in place of long (lips of 
tough fward feldom and imperfectly broken by the four- 
coultered plough. 

This indrument is very fit for preparing ground for 
bumbating, as it will fave much hard labour. 

It may be properly ufed in crofs-cutting clover of 
one or two years Handing, to prepare the ground for 
wheat, if the land is did and moid enough. 

It may be applied to cutting and crofs-cutting pa- 
fture ground, intended to have manure of any kind put 

upopi 
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Upon it to meliorate the urn Is. In this it will far ex 7 Inftmmcnt* 
1 - . , ot Hulban- 

N cecd the feariheator mentioned in one of Mr Young s dry. 

tours; ns that inftrument is liable, as well as the four- * 


coultercd plough, to be thrown out of its work when 
meeting with a (tone or other interruption. This the 
fward-cuttcr is proof againft, which is looked on as its 
greatdt excellence. 

I11 preparing for barley, the fward-cutter excels a 
roller of any kind in reducing the large hard clods in 
clay land, occafioned by a fudden drought, after its 
being ploughed too wet; and it is likewife very pro¬ 
per for reducing fuch clay land when under a fummer 
fallow. !n this operation, the fward-eutter is greatly 
to be preferred to the cutting-roller, likewife men- 
.ioned by Mr Young in one of his tours; for the 
wheels of the latter being all dependent one on ano¬ 
ther, when one is thrown out by a ilone, three or four 
mull (hare the fame fate. Befides, the cutting-roller 
lias but feven wheels in fix feet; whereas the fward- 
ci.tt .T has fix in four feet three inches, at nine inches 
diilant; and, if neccllary, may have them fo near as 
fix inches. 

After old grnfs ground is cut acrofs with the fward- 
cutter and ploughed, it has a very uncommon and 
worklike appearance, from each fqtiare turned over by 
the plough being railed up an inch or two at die fide 
laft moved by the earthboard ; fo that the field, when 
finifhed, is all prettily waved, and refcmbles a piece of 
water when blown on by a gentle breeze. By this 
means a very great deal of the land’s furface is expofed 
to the froft and other influences of the air, which can¬ 
not fail to have a good eft'efl on it. 

Two herfes arc fuflicient for the draught of a double- 

horfe 
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ihftramentshorl'o fward-cutter, and one horfe for a fingle-horfe one. 
dry. One man manages the machine and drives the hoi 'es. 

5== ’ V| He begins his operation by firft meafuring off 20 or 30 
paces from the machine, lefs or more as he inclines, 
and there fixes a pole. He then cuts the field crofs, as 
near at right angles with the ridges as he can. When 
the cutting wheels are paft the la It furrow about a 
yard or fo, and the machine is upon the utir.oft ridge 
of the field on which it muft turn, he muft flop the 

Pkte IS. Iiorfes; then take hold of the lever I, fig. 1. and by 
pulling it to him he raifes the cutting wheels out of 
the ground, which are kept fo hy the loop of the rope 
being put over the pin R, in the lever I, fig. 2. till the 
machine is turned and brought to its proper place, 
which is dpne by meafuring off the fame diffance for¬ 
merly done on the oppofite fide of the field. Wlu-n the 
cutting wheels are exa£Uy over the outmoft furrow, 
then, on the horfes being Hopped, the rope is flipt off 
the pin R, and the lever returned to its former place, 
as reprefented fig. 1. which allows the weights LL, &c. 
to force the cutting wheels into the ground again. He 
then goes on until the interval betwixt the firff and fe~ 
cond ftrokc of the machine is all cut. In this manner 
the field is to be finiflied, after which you may begin to 
plough when you plcafe. (N. B. There mult be a polo 
at each fide of die field.) 

It is of no confequence whether the land to be 
fward-cut is in crooked ridges or ftraight, in flat ridges 
or in very high raifed ones. Be the furface ever fo un¬ 
even, the cutting wheels, being all independent of one 
another, are forced by their weights into every furrow 
or hollow. 

One 
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One fward-cutter will cut as much in one day as fiy Tnftnimews 
’ ploughs will plough. dry. 

The land may lie feveral months in winter after be- ’ 
tng fward-cut, when there is no vegetation to make 
the cuts grow together again before it is ploughed; 
but the fooner it is ploughed after cutting the better, 
that it may have the benefit of all the winter’s froft, 
which makes it harrow better at feed time. 


When the ground is harrowed, the harrows ought 
to go with the waves which appear after ploughing, not 
againft them, as by that means they are lefs apt to tear 
up the furrows all cut into fqwires. This, however, 
need only be attended to the two firft times of harrow¬ 
ing, as they are called. 

Any common wright and fmith may make the in- 
ftrument. It is very ftrong, very fimple, and eafily 
managed and moved from place to place; and, if put 
under cover, will laft many years. 

It was invented fome time ago by the Honourable 
Robert Sandilands; and is reprefented in the plate as 
it has been lately improved by him, the price being at 
the fame time reduced from 15I. or 16. to 5I. or 61 . 


3. The Cultivator. 

This inftrument was invented by Mr William Lefter The cult). 
of Northampton; and that gentleman received, from 
the Society for the encouragement of Arts, the Society’s 
fdver medal. The purpofc of this inftrument is to pul¬ 
verize tenacious foils that have been once ploughed, in 
a much more complete and rapid manner than can be 
accomplilhed by any other inftrument. It is thus de- 
feribed, Plate XIII. fig. 3.—A, the beam; BB, the 
handles; CC, a erofs bar of a femicircular form con¬ 
taining 
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fnftromcntstaining a number of holes, which allow the two 'bars 
j rv . " Dl) to be placed nearer or further from each other-. 

DD are two ftrong bars moveable at one end upon 
a pivot E, and extending from thence in a triangular 
form to the crofs bar C. In thefe bars are fquaro holes, 
which allow the (hares F placed therein to be fixed to 
any height required. 

The feven (hares marked F, are fliaped at their lower 
extremities like fmall trowels; the upper parts of them 
are lquaTe iron bars. 

GGG arc three iron wheels on which the machine is 
moved ; they may be railed or lowered at pleafure. 

H, the iron hook to which the fwingle-tree and liorfes 
are to be fixed. 

When the machine is firft employed on the land, tl c 
bars DD are expanded as much as pofiible. As the 
foil is more loofened, they are brought nearer to the 
centre; the ihares then occupy a lefs fpacc, and the 
foil will confequeritly be better pulverized. 

In working on a rough fallow, therefore, the culti¬ 
vator fhould be let for its greateft expanfion, and con¬ 
tracted in proportion as the clods arc reduced. The 
inventor declares himfclf confident that one man, a boy, 
and fix horfes, will move as much land in a day, and as 
effectually, as fix ploughs, meaning land in a fallow (late 
that ha9 been previoufly ploughed. It is requifite in 
fome dates of the foil to alter the breadth of the (hares, 
but of this it is prefumed that every farmer will be a 
proper judge. By the expanfion and contraction of the 
cultivator, die points of the (hares are in a fmall degree 
moved out of the dirc£t line ; but this is faid to be fo 
trifling as to prove no impediment to its working. 

A certificate from Mr William Shaw of Cottenend, 


l 


near 
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ticar Northampton, Hates, that he had ufcd Mr Lef-^i^™ments 

. . , „ of Hulban- 

rter’s cultivator, upon a turnip fallow in fummcr 1000 ; dry. 

and that he believes it to be a very ufeful implement • 

for cultivating the land in a fallow ftate by its working 
or fcufiling off feven acres per day with fix horfes. He 
adds, that from its property of contra&ing and expand¬ 
ing, it is calculated to work the fame land in a rough 
or fine Hate, by which means it unites the principles of 
two implements in one, and by the index on the axis 
it may be worked at any depth if required. 

4. The Brahe. 

The brake is a large and weighty harrow, the pur- Brake a*, 
pole of which is to reduce a ftubborn foil, where an or- jjj 

d’yiary harrow makes little impreflion. It confifls of tig. 
four fquare bulls, each fide five inches, and fix feet and 
a half in length. The teeth are 17 inches long, bend¬ 
ing forward like a coulter. Four of them are inferred 
into each bull, fixed above with a ferew-nut, having 
1 2 inches free below, with a heel clofc to the undfr part 
of the buli, to prevent it from being pulhed back by 
ftoncs. The nut above makes it eafy to be taken out 
for lharping. This brake requires four horfes or four 
oxen. One of a Idler fixe will not fully anfwer the 
purpofe: 011c of a larger fize will require fix oxen ; in 
which cafe the work may be performed at lefs cxpcncc 
with the plough. 

This inftrument may be applied to great advantage 
in the following, circumHanccs. In the fallowing flrong 
clay that requires frequent ploughings, a braking be¬ 
tween every ploughing will pulverize the foil, and ren¬ 
der the fubfequent ploughings more eafy. In the month 
of Marcli or April, when ftrong ground is ploughed 

for 
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fcftrommtsfor barley, cfpecially if bound with couch-grafs, a crofs- 
dry. braking is preferable to a crofs-ploughing, and is done 
*' " * at half the expence. When ground is ploughed from 
the (late of nature, and after a competent time is crofs- 
ploughed, the brake is applied with great fuccefs, imme¬ 
diately after the crofs-ploughing, to reduce the whole to 
proper tiith. 

Let it be obferved, that a brake with a greater num¬ 
ber of teeth than above mentioned, is improper for 
ground that is bound together by the roots of plants, 
which is always the cafe of ground new broken up from 
its natural Hate. The brake is loon choked, and can 
do no execution till freed from the earth it holds. A 
lefs number of teeth would be deficient in pulverizing 
the foil. 

4. TL Hurrow. 

Harrows are too frequently conlidered as of no ufe 
but to cover the feed but they have another ufe fcarce 
lefs efferrtial, which is, to prepare land for the feed. This 
is an article of importance for producing a good crop. 
But how imperfectly either of tliefo purpofes is per¬ 
formed by the common harrow, will appear from the 
following account of it. 

Imperfec. The harrow commonly ufed is of different forms, 
common*' The firft we fhall mention has two bulls, four feet long 
liurow. and 18 inches afunder, with four wooden teeth in each. 

A fecond has three bulls, and 12 wooden teeth. A 
third has four bulls and 20 teeth of wood or iron, 
10, 11, or 12 inches afunder. Now, in line mould, 
the laft may be fufficient for covering the feed •, but 
none «& them are fufficient to prepare for the feed any 
ground that requires fubduing. The only tolerable 
2 form 
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form is that with iron teeth: and the bare description Inftrumntt*> 

of Hatbaiu 

of its imperfections will fliow the neCeflity of a more dry. 
perfeCt form. In the firft place, this harrow is by far' 
too light for ground new taken up from the ftate of na¬ 
ture, for clays hardened with fpring drought, or for 
other ftubbom foils: it floats on the furface *, and after 
frequent returns in the fame track, nothing is done ef¬ 
fectually. In the next place, the teeth arc too thick fer, 
by which the harrow is apt to be choked, efpecially 
where the earth is bound with roots, which is common¬ 
ly the cafe. At the fame time, the lightnefs and num¬ 
ber of teeth keep the harrow upon the furface, and pre¬ 
vent one of its capital purpofes, that of dividing the foil: 
nor will fewer teeth anfwer for covering the feed pro¬ 
perly. In the third place, the teeth are too fliort for 
reducing a ciu.fe foil to proper tilth*, and yet it would 
be in vain to make them longer, becaufe the harrow 1 > 
too light for going deep into the ground. Further, the 
common harrows are fo ill conftru&ed, as to ride at 
every turn one upon another. Much time is loft in dis¬ 
engaging them. Laftly, It is equally unfit for extirpa¬ 
ting weeds. The ground is fiequently fo bound with 
couch-grafs, as to make the furrow-ilice ftand up¬ 
right, as when old ley is ploughed: nolwithftanding 
much labour, the grafs roots keep the field, and gain the 
vidlory.- 

A little reflection, even without experience, will 
make it evident, that the fame harrows, whatever be 
the form, can never anfwer all the different purpofes of 
harrowing, nor can operate equally in all different foils, 
rough or fmooth, firm, or loofe. The following, there¬ 
fore, have been recommended ; which are of three dif¬ 
ferent forms, adapted for different purpofes. They 

Vol. I. S are 
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Eiiftnuneutsare allof the fame weight, drawn eadh by two liorfes. 
tf Hi^Uan. j g t jj e woo d f or them, becaufe it is cheap, 

* , ’ and not apt to fplit. The firft is compofed of four 
larrows. bulls, each four feet ten inches long, three inches and 
a quarter broad- and three and a half deep; the in¬ 
terval between the bulls 11 inches and three fourths j 
fo that the breadth of the whole harrow is four feet, 
The bulls are conne&ed by four iheths, which go 
through each bull, and are fixed by timber nails driven 
through both. In each bull five teeth are inferted, ten 
inches free under the bull, and ten inches afunder. 
They are of the fame form with thofe of the brake, and 
inferted into the wood in the fame manner. Each of 
thefe teeth is three pounds weight: and where the har¬ 
row is made of birch, the weight of the whole is fi-. 
Rone 14 pounds, Dutch. An ereBt bridle is fixed at a 
corner of the harrow, three inches high, with four 
notches for drawing higher or lower. To this bridle a 
double tree is fixed for two horfes drawing abreaft, as in 
a plough. And to ftrengthen the harrow, a flat rod of 
iron is nailed upon the harrow from corner to corner in 
the line of the draught. 

Kg. ». The fecond harrow confifts of two parts, conne&ed 
together by a crank or hinge in the middle, and two 
chains of equal length, one at each end, which keep 
the two parts always parallel, and at the fame diilancc 
from each other. The crank is fo contrived, as to al¬ 
low the two parts to ply to the ground like two un- 
conne&ed harrows *, but neither of them to rife above 
the other, more than if they were a Angle harrow 
without a joint. In a word; they may form an angle 
downward, but not upward. Thus they have the ef¬ 
fect of two harrows in curved ground, and of one 

weighty 
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weighty harrow in a plain. This harrow is comjmfedfaftnura** 
of fix bulls, each four feet long, three inches broad, dry. 
and three and a half deep. The interval between the' r ' T 1J ! 
bulls nine inches and a half; which makes the breadth 
of the whole harrow, including the length of the crank, 
to be five feet five inches. Each bull has five teeth, 
nine inches free under the wood, and ten inches afun- 
der. The weight of each tooth is two pounds; the 
reft as in the former. 

The third confifts alfo of two parts, conne&ed to- Fig. j, 
gethcr like that laft mentioned. It has eight bulls, 
each four feet long, two inches and a half broad, and 
three deep. The interval between the bulls is eight 
inches; and the breadth of the whole harrow, inclu¬ 
ding the length of the crank, is fix feet four incites. 

In eath bull ate mferted five teeth, fevan inches free 
under the wood, and ten inches ami a half afundcr, 
each tooth weighing one pound. The reft as in the 
two former harrows. 

l'hcfe harrows arc a confidcrablc improvement. They Properties 
ply to curved ground like two unconnected harrows ; barrow 
and u lien draw n in one plane, they are in effect one 
hanow of double weight, which makes the teeth pierefc 
deep into the ground. The imperfection of common 
Jiarrows, mentioned above, will fuggeft the advantages 
of the fet of harrows here recommended. The firft is 
proper for harrowing land that has long lain after 
ploughing, as where oats are fown on a winter furrow, 
and in general for harrowing ftiff land : it pierces deep 
into the foil by its long teeth, and divides it minutely. 

The fecond is intended for covering the feed: its long 
teeth lays the feed deeper than the common harrow can 
do; which is no flight advantage. By placing the feed 
b 2 confiderebly 
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Inttrementiconfiderably under the furface, the young plants are, 
on the one hand, protected from too much heat, and, 
on the other, have fufficiency of moifture. At the 
fame time, the feed is fo well covered that none of it 
is toft. Seed flightly covered by the common harrows 
wants moifture, and is burnt up by the fun; befide, 
that a proportion of it is left upon the furface uncover¬ 
ed. The third harrow fupplics what may be deficient 
in the fecond, by fmoothing the furface, and covering 
the feed more accurately. The three harrows make 
the ground finer and finer, as heckles do lint; or, to 
ufe a different comparifon, the firft harrow makes the 
bed, the fecond lays the feed in it, the third fmooths 
the clothes. They have another advantage not infe¬ 
rior to any mentioned : they mix manure with the fitil 
more intimately than can be done by common harrows; 
and upon fuch intimate mixture depends greatly the ef- 
fe£t of manure, as has already been explained. To con¬ 
clude, tliefc harrows are contrived to anfwer an efla- 
blifhed principle in agriculture, That fertility depends 
greatly on pulverizing the foil, and on an intimate mix¬ 
ture of manure with it, whether dung, lime, marl, or 
any other. 

PUteTV. The Chain and Screw Harrow. Fig. 6 . is the plan 
of a harrow invented by Mr Sandilands, and to 
which he has given the name of the chain and /crew 
harrow. Its properties are, that if your ridges be 
high, and you wifli to harrow them from one end to the 
other, by lengthening the chain (which the ferew com¬ 
mands), the harrow, when drawn along, forms an angle 
downwards, and miffes none of the curve of the ridge, 
fo far as it extends (which may be nine feet, the di- 
Aance from A to B. The extent,* in the contrary di- 

rediion. 
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region, is five feet fix inches). When the crowns of lnfl»mea» 

' . of Huflwn. 

the ridges have got what is thought a fufficient harrow- dry. 
ing Iengthwife, you (horten the chain by the ferew, ' 
which forms an angle upwards; the harrow is then 


drawn by the horfes, one on each fide of the furrow; 


which completely harrows it, and the fide of the ridges. 


if 18 feet broad. 


When you want to harrow even ground or high 
ridges acrofs with the ferew, you can bring the har¬ 
row to be horizontal, fo as to work as a folid harrow 
without a joint. 

The teeth are formed and fixed in the common man¬ 


ner, fquare, not in the fathion of coulters; and are nine 
or ten inches below the wood, and of fuch ftrength as 
k is thought the land requires. The teeth cut, or ra¬ 
ther tear, the ground at every four inches without va¬ 
riation, though imningly placed irregularly; and this 
without any rilk of choking, except fomedmes at the ex¬ 
treme angles, where the teeth are necellarily near each 
other; but which may be cleaned with tire greatelt 
Cafe, by railing them a little from the ground. The 
figures i, 2, &c. point out where the 12 teeth on each 
fide of the harrow arc placed. 

Where a ftrong brake-harrow is not neceflary, by 
making the teeth ihorter and lighter you may have 48 
teeth, which will tear the ground at every two inches, 
cover the feed well, and make a fine mould. 

It is recommended, that harrows for every purpofe, 
and of any fize, be made on the above principle; by 
which no tooth can ever follow the track of another, 
find all of them will be kept conltandy acting. 

S 3 5- 
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Inftruments 

0f I 5 j an - 5. Tie Roller. 

lie toller.' The roller is an indrument of capital ufe in hufban-< 
dry, though, till of late years, fcarccly known in ordi¬ 
nary practice; and where introduced, it is commonly 
fo flight as to have very little effect. 

Rollers are of different kinds j ftone, cad-iron, wood. 
Each of thefe has its advantages. We would recom¬ 
mend the lad, condru&ed in the following manner: 
Take the body of a tree, fix feet ten inches long, the 
larger the better, made as near a perfect cylinder as 
poflible. Surround this cylinder with three rows of 
iillies, one row in the middle, and one at each end. 
Line _thefe fillies with planks of wood equally long with 
the roller, and fo narrow as to ply into a circle. Bincl 
them fad together with iron rings. Beech wood is the 
bed, being hard and tough. The roller, thus mount¬ 
ed, ought to have a diameter of three feet ten inches. 
It has a double pair of fhafts for two horfes abread. 
Thefe are fufficient in level ground; in ground not le¬ 
vel, four horfes may be neceffary. The roller without 
the fhafts ought to weigh 200 done Dutch ; and the 
large diameter makes this great weight cafy to be 
drawn. 

Seafon for Rolling wheat in the month of April is an import-. 

rolling. ant art i c i e , n i 00 f e foil j as the winter rains prefling 
down the foil leave many roots in the air. Barley 
ought to be rolled immediately after the feed is fown5 
efpecially where grafs feeds are fown with it. The 
bed time for rolling a gravelly foil, is as foot) as the 
mould is To dry as to bear the roller without clinging 
to it. A clay foil ought neither to be tilled, harrowed, 
npr rolled, till the field be perfe&ly dry. And as roll- 

in tr 
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ing a clay foil is chiefly intended for finoofhing the fur-lnflrumeiife 
face, a dry feafon may be patiently waited for, even, till : 

the crop be three inches high. There is the greater *'.» if 

reafon for this precaution, becaufe much rain imme¬ 
diately after rolling is apt to cate the furface when 
drought follows. Oats in a light foil may be rolled 
immediately after the feed is fown, unlefs the ground 
be fo wet as to cling to the roller. In a clay foil, de¬ 
lay rolling till the grain be above ground. The pro¬ 
per time for fowing grafs feeds in an oat field, is when 
the grain is three inches high; and rolling Ihould im¬ 
mediately fucceed, whatever the foil be. Flax ought 
to be roiled immediately after fowing. This ihould 
never be neglefled; for it makes the feed pufli equally, 

“and prevents after-growth •, the bad effect of which is 
vifible in every ftep of the procefs for drefling flax. The 
firft year’s crop of fown graffes ought to be rolled as 
early the next lpring as the ground will bear the horfes. 

It fixes all the roots precifely as in the cafe of wheat. 

Rolling the fecond and third crops in loofe foil is an 
ui'eful work; though not fo eflential as rolling the firft 


crop. 

In the firft place, rolling renders a loofe foil more Effete of 
compadt and folid; which encourages the growth of ollm 6* 
plants, by making the earth adhere clofe to every part of 
every root. Nor need we be afraid of rendering the 
foil too compact; for no roller that can be drawn by 
two or four horfes will have that effe&. In the next 
place, rolling keeps in the moifture, and hinders drought 
to penetrate. This efiedt is of great moment. In a 
dry feafon, it may make the difference of a good crpp, 
or no crop, efpecially where the foil is light. In the 
third place, the rolling grafs feeds, befide the foregoing 
S 4 advantages. 
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Inftrumentsadvantages, facilitates the mowing for hay* and it is to 
toy, be hoped, that the advantage of this practice will lead 
* farmers to mow their com alfo, which will increafe 
the quantity of- ftraw both for food and for the dung¬ 
hill. 

There is a fmall roller for breaking clods in land in¬ 
tended for barley. The common way is, to break 
clods with a mallet; which requires many hands, and is a 
laborious work. This roller performs the work more 
cffe&ually, and at much lefs expence. Let a harrowing 
precede, which will break the clods a little; and after 
lying a day, or a day and a half, to dry, this roller will 
diffolve them into powder. This however does not fu- 
perfede the ufe of the great roller after all the other 
articles are finifhed, in order to make the foil compadtj’ 
and to keep out the fummer drought. A Hone roller 
four feet long, and fifteen inches diameter, drawn by 
one horfe, is fufficiont to break clods that are eaiily dif- 
folved by preffure. The ufe of this roller in preparing 
land for barley is gaining ground daily, even among 
ordinary tenants, who have become fenfiblc both of the 
expence and toil of ufing wooden mells. But in a clay 
foil, the clods are fometimes too firm, or too tough, to 
be fubdued by fo light a machine. In that cafe, a rol¬ 
ler of the fame fize, but of a different conftrudtion, is 
»■ 

neceffary. It ought to be furrounded with circles of 
iron, fix inches afunder, and fevcn inches deep; which 
wall cut even the moft ftubborn clods, and reduce them 
to powder. Let not this inftrument be confidercd as 
a finical refinement. In a ftiff clay it may make the 
difference of a plentiful or fcanty crop. 

6. Tlx 
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6 . The Fallow-cleanfing Machine. 


Inftnmeitts 
Of Htifbxn. 
dry. 


This was invented by Mr Aaron Ogden, a fmith tj, £ fallow, 
at Afliton-under-Line, near Mancheftcr in Lancalhire. 


It is intended for cleanfing fallows from weeds, &c- late VL 
which exhauft the riches of the foil. A, A, is the frame} 

B, the firft roller; C, the fecond ditto; in which laft arc 
two cranks to move the arms D, D, which work the rake 
up the dire&ors fixed on the plank £. The under fide of 
the lower ends or (hares of thefe direflions are (harp, to 
cut the clods and let them come on the upper fide. Each 
alternate heel of the (hare is longer than the intermedi¬ 
ate one, that they may not have more than one-half to 
cut at once. At the back of the plank E are two fcrews 
t<J let it loofe, that the dire£lors may be fet higher or 
lower. The (hares are to penetrate the ground two or 
three inches, to raife the quicks till the rake I, I, 
fetches them into the cart H, where a man mult be 
ready with a muck-hook to clear them backward when 
gathered. In the rake I are two teeth for every fpace 
of the dirc&ors, that (tones, &c. may be gathered 
without damage. K, K, are two ftaples, by which 
the machine is drawn : under them at h are two hooks, 
placed low to raife the machine in turning, by the help 
of. the traces ; and the axle-tree of thegcart (hould be 
fixed upon a pin, that it may turn like a waggon. 

F, F, are the triggers to throw the rake behind the 
roots. The long teeth at G, G, are to cleaiife the 
roller C. I, I, is the rake which gathers up the weeds 
into the cart H, and is drawn above the trigger F by 
the working of the arms D, exprefied by the dotted 
lines at d d, i i /. The triggers F, of which there is 
one on each fide, move on the pivots a; fo that when 

the 
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laBjumentsthe points b of the rake I have been drawn up by the 
etHofton- rl _ , ,, .. .. 

dry. directors E to the part marked c, the trigger, giving 

* • way, permits the rake to pafs; but immediately fal£ 
mg, the rake returns along the upper furface of the 
trigger marked e, e, and of courfe falls on the weeds 
when it comes to the end, a little beyond the pivot a. 
The reader will obferve, that the boarding is taken 
away on one fide, in the Plate, in order to give a more 
perfect view of the inner parts of the machine; and 
in fa& it would perhaps be better if all the boarding, 
marked L, L, L, was taken away, and frame-work 
put in its. Head. The cart H might undoubtedly alfo 
Plate Vi. be made lighter. The wheels M, M, appear in the 
•’ Plate to be made of folid wood: but there is no ne- 
eeffity they ihoukl be fo. At N, is another view*of 
die roller C, by which the difpofition of the fpikes 
may be eafily comprehended. Suppofe the circle O, 
deferibed by die end of the roller N, to be divided by 
four ftraight lines into eight equal fegments, as repre- 
fented at P. Let the fame be done at the odier end of 
the roller, and parallel lines be drawn from one corre- 
fponding point to the other the length of die roller ; 
mark the points with figures I, 2, 3, 4, 5, 6, 7, 8 ; 
afterwards draw oblique lines, as from 1, at the end of 
O r to 2, at th* other end, and from 2 to 3, &c.: on 
thefe oblique lines the fpikes are to be fixed at equal 
diftances, in eight circles, deferibed on the circumfe¬ 
rence of the roller. The fpikes of the final! roller B 
are fixed in the fame manner, except that the diameter 
being fmalier, there are only fix inftead of eight rows, 
f’g- 3 ? R is another view of the dfce&ors, with the plank E 
fig..3- on which they are fixed; and S’ is a fe&ion of a pan 
of the plank, with one of the dire&ors as fixed, in 

which 



HGRlCULTEm*. 


2 f 3 

which may be feen the heel m, from whence to the Tnfh-mtaar 

point of the fliare n is a fharp cutting edge. See the ^ 

fame letters m figure R. At T is one of the long " 

teeth to be feen at G -, it is bent towards the roller C, 

which it ferves to cleanfe. When the end of the rake 

b, after rifing above c, is pufhed, by the motion of the 

arms D, D, along the upper part e, e, of the ‘ trigger 

F, and comes to the end beyond a; as it falls, die 

part of the arm marked e refts on the notch /, till it 

is again raifed by the motion of the roller C with the 

rake. The roller C is to be one foot diameter, the 

fpikes nine inches long, that they may go through the 

furrow (if the foil ftiould be loofe) into the hard earth, 

the more effectually to work the rake, vfliich other- 

uflfe might be fo overcharged as. to caufe the roller to 

drag without turning. In the rake-ends b there fhould 

be pivots, with rollers or pullers on, to go in the 

groove, to take off the friction; and they would like- 

wife take the itriggers more furely as the rake comes 

back. The rake ihould alfo be hung fo far backward, 

that when it is fallen the arms of it may lie in the 

fame plane or parallel with the directors, on which it 

comes up (which will require the frame to be two inches 

longer m the model). This will caufe the rake to fall 

heavier, and drive the teeth into the roots, and bring 

them up without fluttering. Thefc teeth muft be 

made of ftcel, very fine, and fo long as to reach down 

to the plank on which the directors are fixed, that is 

to fay, fix inches long (the dire&ors are alfo to be 

made fix inches broad above the plank). The rake- 

head fhould alfo fall a little before the crank is at its 

extremity, which will caufe the rake to pulh forward 

$Q let ttie teeth come into the roet3. The rake-teeth 

muft 
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fc^ri«o><?nts mu ft drop in the fame plane wish the roller and wheels^ 
dry. ' or on the furface of the earth. No more fpace fliould 
' * be given from the roller C to the long teeth' at G G 

than that the rake may juft mifs the fpikes of the rol¬ 
ler C and fall on the places before mentioned. As the 
firft roller B was intended to cleanfe the fecond C more 
than for any other ufe, it may be omitted when the ma¬ 
chine is made m large, as Mr Ogden has lately found 
that the long teeth at GG anfwer the end alone, and this 
renders the machine about a fixth part ftiorter. Now, to 
fuit any fort of earth, there (bould be to each machine' 
three planks, with directors at different fpaces to ufe oc¬ 
casionally : in the firft, the fpaces between the directors 
Should be eight inches wide, in the fecond fix, and in the 
third four. This will anfwer the fame end as having 
fe many machines. 

As there may be fome objections to the rake not leav¬ 
ing the roots when it has brought them up, Mr Ogden 
has feveral methods of cleanfing it; but as he would 
make it as fimple as poffible, he choofes to let it be with¬ 
out them at prefent; but fuppofe it (hould bring fome 
roots back again with it, it will probably ipfe them be¬ 
fore it gets back to the extremity j whence they will lie 
light, and be of but little detriment to the others com¬ 
ing up. Mr Ogden would have the firft machine made 
four feet fix inches wide, the teeth divided into equal 
fpaces, tire outfid.es into half fpaces^ ’ 

7. The new-invented Patent Univerfal Sowing Machine , 

CmverTaT 

This machine, whether made to be worked by hand, 
Plate VII. drawn by a horfe, or fixed to a plough, and ufed with 
pfate vut »s extremely fimple in the conftru&ion, and not 
*6- s- liable to be put out of order $ as there is hut one 

movement 
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inftvtment to dire£l the whole, nor does it require anyl«itamo« 
lkill in working. It will fow wheat, barley, oats, Tye, ■>,„ 

clover, cole-feed, hemp, flax, canary, rape, turnip, be- ' * 

fides a great variety of other kinds of grain and feeds 
broad-call, with an accuracy hitherto unknown. It 
is equally ufeful in the new huibandry, particularly 
when fixed to a plough; it will then drill a more exten- 
five variety of grain, pnlfe, and iced (through every 
gradation, with regard to quantity), and deliver each 
kind with greater regularity than any drill-plough 
whatever. When ufed in this manner, it will likewise 
be found of the utmoft fcrvice to farmers who axe par¬ 
tial to the old huibandry, as, among many other very 
valuable and peculiar properties, it will not only fow 
id the broad-call way with the moil Angular exactncls, 
but fave the expence of a feedfman; the feed being Town 
(either over or under furrow at pleafure), and the land 
ploughed, at die fame operation. 

Perhaps a fair and decilive experiment for ascertain¬ 
ing the fuperior advantage of broad-calling or drilling 
any particular crop, was never before fo practicable $ as 
the feed may now be put in with the utmoft degree of 
regularity, in both methods of culture, by die fame 
machine; confequently, the feed will be fown in both 
cafes with equal accuracy, without which it is impof- 
fible to make a juft decilion. 

The excellence of this machine coniifts in fpreading 
any given quantity of feed over any given number of 
acres with a mathematical exa&nefs, which cannot be 
done by hand; by which a great faring may be made 
in feeding the ground, as weli as benefiting die ex¬ 
pelled crop. 

There has always been a difficulty in fowing turnip 

feed 
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fc i wB tents feed with any degree of exact nefs, both from the mi- 
•e Jtoibaji- nutcne f s c £ ^ f ee j } alM j the fmallnefs of the quantity 
v ' * required to be fown on an acre. Here the machine has 
a manifeft advantage, as it may be fet to fow the leaft 
quantity ever required on an acre} and with an accuracy 
the bell feedfman can never attain to. 


It will alfo fow clover, cole, flax, and every other 
hind of fmall feed, with die utmoft degree of regu¬ 
larity. 

It will likewife broad-call beans, peafe, and tares, or 
drill, them with die greateft exaftnefs, particularly when 
conftru&ed to be ufed with a plough. 

Another advantage attending the ufe of this machine 
is* that the wind can have no eife£l on the falling of 
the feed. ' 


Of the Machine when made to he ufed without a 
Plough, and to be drawn by a Horfe .—It may in this cafe 
be made of different lengths at the defire of the pur- 
Piate vn. chafer. The upper part AAAA, contains the hoppers 
*’ from which the grain or feed defeends into the fpouts. 
The feveral fpouts all* reft upon a bar, which hangs and 
plays freely by two diagonal fupports BB; a trigger fixed 
to this bar bears a catch-wheel; this being fixed on the 
axle, occafions a regular and continual motion, or jog¬ 
ging of the fpouts, quicker or flower in proportion to 
the pace die perfon fowing with it drives} and of courfe, 
if lie quickens his pace, the bar wall receive a greater 
number of ftrokes from the catch-wheel, and the 
grain or feed will feed the falter. If he drives flower, 
' by receiving fewer ftrokes, die contrary mull take 
place. In going along the fide of a hill, die ftrength 
of the ftrokc is corrc&ed by a fpring which a£ts with 
more or lefs power, in proportion as the machine is 


i more 
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more or'lefs from the horizontal pofition, and counter-fafa mnw p 
ads the difference of gravity in the bar, fo that it pref>, dry, 
fes, in all fituations, with a proper force againft the' " w f . 
catch-wheel. This fpring is unneceiTary if the land 
be pretty level. At the bottom of the machine is placed 
an apron or fhelf in a Hoping pofition; and the corn or 
feed, by falling thereon from the fpouts above, is Mat¬ 
tered about in every diredion under the machine, and 
covers the ground in a mod regular and uniform man- 


To fow the corn or feed in drills, there are moveable 
fpouts (fee fig. 8.), which are fixed on or taken off at Plate vm. 
pleafure, to dired the feed from the upper fpout to the 
bottom of the furrow. 


^The machine is regulated for fowing any particular 
quantity of feed on an acre by a brafg Aider, A, fig. 7. 
fixed by fciews againft a brafs bridge on each of the 
fpouts. The machine is prevented from feeding while 
turning at die ends, by only removing the lever E, 
fig. 3. out of the channel G, to another at H, on the Plate VH. 
right hand of it, which carries back die bar from die 
catch-wheel, and occafions die motion of the fpouts to 
ceafe, and at the fame time brings them upon a level 
by the ad ion of the diagonal fupporters; fo that no 
com or feed can fall from them. 


The machine in this form is particularly ufcful for 
broad-caftmg clover upon barley or wheat j or for fow¬ 
ing any other kind of feed, where it is neceffary that 
the land fiiould firft be harrowed exceedingly fine and 


even. 


Manner of ufing the Machine , when drawn by a 
Horfe '.—Place the machine about two feet from the 
ends of the furrows where you intend it lhall begin to 

fow. 
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fc^wMti**fow. Fill the hoppers with feed, and drive it forwards 
dry. ■ with the outfide wheel in the firft furrow. When you 
1 ' are at the end of the length, at the oppofite fide of the 

BateVn. field, lift the lever E, fig. 3. into the channel H, and 
the machine will inflantly (top fowing. Drive it on 
about two feet, and then turn. Fill die hoppers again 
if necefiary ; then remove the lever back again into the 
channel G, and in returning, let the outfide wheel of 
the machine go one furrow within , the track which 
was made by it, in palling from die oppofite. end ; as 
for example, if the wheel paired down the eighth fur¬ 
row from the outfide of the field, let it return in the 
feventh ; and in every following length let the outfide 
wheel always run one furrow within the track made by 
the lame wheel: becaufe the breadth fown is about nkie 
inches lefs than the diftance between the wheels. 

Let the machine be kept in a perpendicular fitua- 
tion. If the farmer wilhes to fow more or lefs feed 
on any one part of the field than the other, it is only 
raHing the handles a little higher, or finking diem a 
little lower than ufual, and it will occafion a fufficient 
alteration; and Ihould the laft turn be lefs in breadth 
than the machine, thofe fpouts which are not wanted 
may be taken up from the bar, and prevented from 
feeding, by turning the knob above them. 

Alfo, when die land required to be fown has what is 
called a vent, that is, when the fides of the field run in 
an oblique line to the furrows, which by this means 
are unequal in length ; the fpouts muil be taken up or 
let down in fucceflion by turning die knobs, as that 
part of the machine where they are placed arrives at 
the ends of the furrows. This is done while the ma¬ 
chine is going forwards. 


If 
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If the land be tolerably level, the machine may be 
fixed by the fcrew in the front, and the machine may _ dry. 
then be ufed by any common harrow boy. ' * f 

Method of regulating the Machine .—In each fpout is 
fixed a bridge (fee fig. 5. Plate VII.), with an aperture 
in it, B, for the grain or feed to pafs through. This aper¬ 
ture is enlarged or contracted by a llider, A, which paffes 
over it; and, when properly fixed for the quantity of feed 
defigned to be fown on an acre, is fattened by means 
of two ftrong ferews firmly againtt the bridge. This 
is made ufe of in fowing all kinds of feed, where it is 
required to fow from one buihel upwards on an acre. 

To fow one, two, three gallons, or any of the inter¬ 
mediate quantities, as of clover, cole-feed, &c. the 
btafs plate, fig. 4. is placed between the bridge and the Hate VIII. 
llider, with the larged aperture R downwards, which . 
aperture is enlarged or contracted by the llider as be¬ 
fore. To fow turnips, the fame plate is*placed between 
the bridge and the llider, with its fmallell aperture A 
downwards, and the hollow part about the fame aper¬ 
ture inwards. 

Pig. 6. is a view of the regulator, by which the 
apertures in tire leverul fpout., are all let exactly alike, 
with the utnrott eafe, to make them feed equally. The 
extreme height of the largeft aperture is equal to die 
breadth AB, and the breadth at C is equal to the 
height of dre finalleft aperture ufed, vift that for tur¬ 
nips. The fide AC is divided into 60 equal parts, 
and on it moves the Aider or horfe D $ which being 
placed at any particular degree, according to the quan¬ 
tity of feed required to be fown on an acre, is fixed 
upon it, by a fcrew on the fide of the Aider or horfe. 

When this is done, the end of the regulator is put 

Vot. I. T through' 
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om’m' t * t ! ,r0U ^h a P erture > n the bridge or plate (whichever 
dry. is intended to be ufed), and the Aider againft the bridge 
T in the fpont, raifed by it, till it flops againft the horfe* 
on the regulator: then the Aider is faftened againft 
the bridge firmly by die two fcrews care being taken 
at the fame time that it ftand nearly fquare. 

By this means the fpouts (being all fixed in the fame 
manner) will feed equally. 

It is cafy to conceive that the Gze of the apertures, 
and confequently the quantity of feed to be fown on an 
Acre, may be regulated with a far greater accuracy 
than is required ill common practice. 

The fpouts may be regulated with the utmoft nicety, 
in five minutes, to fow each particular feed, for the 
whole feafon. But a little practice will enable any 
perfon, who poft'effes but a very moderate capacity, to 
make the fpouts feed equally, even without ufing the 


regulator *. 


Of 


* l’roper dircdlions are given with each machine for vrfing it, as a'.fo 
for fixing the Aiders to fow any particular quantity of coni or feed on an 
acre., fo as to enable any perfon to fet the fpouts. 

The prersof the machine (excSufire of the packing cates) arc as fol¬ 
low. If conttru' l >ed tibc ufed with a fingle-flirrow plough ; the wir'd, 
with the axle and checks Reeled, ftrap, regulator, brafs-platcs for 
liroad-cafting or drilling turni|»s, lucerne, tares, wheat, barley, &c. 
and every article ncecflary for fixing it included, three guineas and a 
half. If made with a fpring (lor forcing on the firleof a hill, where 
the (lope is confideraldt:), hut which is eery rarely neecfTary, five fiii!- 
lings more. If made to be fined to any double-furrow plough, four gui¬ 
neas and a half. 

The large machine, fig. 3. l’late VII. when made to broad-cafl feven 
furrows at a time and to be drawn by a boric, eight guineas and a half. 
If conflrudled to fow five furrows at a time, and to be ufed by hunt!, fis 
guineas. Tbc-fe are aifo five (hillings more if made with a fpring. 
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0/ the Machine, when made to be ufed by Hand.— Tnftrument* 
r . ... r . ... ofHulban- 

The difference of the machine in this cafe is, that it is dry. 

made lighter, with but three fpouts, without (hafts, 1 ’ ' 1 * 

and is driven forwards by the handles. It hath alfo a 

boh in front, which being pulhed in by the thumb, re- 

leafes the machine *, fo that it can then eafily be placed 

in a perpendicular pofition. This alteration is necef- 

fary to keep the handles of a convenient height, in 

lowing up and down a hill, where the (lope is confider- 

able and is done while the machine is turning at the 

end of the length. The method of regulating and ufmg 

it is the fame as when made to be drawn by a horfe. 

Of the Machine , when conJlruBcd to be ufed with a 
Plough. —This is, without doubt, the moft ufeful ap¬ 
plication of the machine •, and it can be fixed without 
difficulty to any kind of plough, in the fame manner as 
to that reprefented in fig. 2. Plate VII. 

The advantages arifing from the ufe of it are great 
and numerous j for, befide the increafe in the crop, 
which will be enfured by the feeds being broad-call; 
with a mathematical nicety, a large proportion of feed 
(the value of which alone, in a few months, will amount 
to more than the price of the machine) and the feeds* 
man’s labour will be faved. The feed may likewife be 
town either under or over furrow; or one call each 
way, as is pra&ifed by fome farmers. The feeds alfo, 
being call by the machine upon the frclh ploughed 
land, may be immediately harrowed in, before the 
mould has loft any part of its moifture; which in a dry 
feafon will greatly promote the crop. In drilling any 
kind of grain, pulfe, or feed, it pofleffes every property 
that can be wilhed for in the belt drill-plough, nor will 
it (as moft of them do) bruife the feed, or feed irre- 
T a gularly. 
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Inftrumfnts gularly. The conftruction of the machine is the fame 

of Hulban- 

dr as the large ones, except being made with one hopper 
T aifd fpout inftcad of fcveral, and the apron moveable 
inftcad of being fixed, as may be feen by infpe&ing 
fig. i. Plate VIII. The only alteration necefiary to 
make the machine broad-call or drill is, in the for¬ 
mer cafe to place the apron B, fig. 2. Plate VII. at 
the bottom of the machine, upon the hooks FF, Hop¬ 
ing either towards the furrows or the unploughed land, 
according as it is intended to fow the feed, either over 
or under furrow. Whenever the apron is required to 
be (hifted, it is done in lefs than a fecond of time; as 
it only requires to be moved up or down with the hand, 
when a catch fixes it. 


To prepare it for drilling, inftcad of the apron, platfe 
the long fpout, fig. 8. Plate VIII. upon the brackets, on 
the front of the machine, by the ears AA, to receive the 
feed from the upper fpout, and fallen the lower end of it, 
by a fmall cord, to that hook upon which the apron is 
hung for broad-cafting which is next the plough (fee 
fig. i. Plate VIII.); the feed will then be directed by 
the long fpout to the centre of the furrow, near the heel 
of the plough. The fpring for correcting the llrength of 
the ftrokc, is necefiary only when they are required to 
go along the fide of a confiderable declivity. The ma¬ 
chine, when fixed to a plough, does not require the 
fmalleft degree of Ikill in ufing, as nothing is necefiary 
but to keep the hopper filled, which will contain a fuf- 
ficicnt quantity of feed to go upwards of 140 rods, be¬ 
fore it will want refilling, when three buihels and a' 
half are fown on an acre. The accuracy with which 
it will broad-caft, may in fome meafure' be conceived, 
by confidering that the feed regularly defeends upon 
2 the 
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the apron or fhelf, and is from thence fcattered upon Tnltromentj 

. . - • «r Hulban-, 

the ground, in quantity exactly proportioned to the dry. 
fpeed of the plough: alfo that each call fpreads to the 
third furrow: and by this means (huts upon the lad. 

In this manner it is continually filling up till the whole 
field is completely covered; fo that it is impoflibie to 
leave the fmalled fpace without its proper quantity of 
feed. 

When the plough is wanted for any other purpofe, 
the machine, with the wheel at the heel of the plough 
for giving it motion, can be removed or replaced at any 
time in five minutes. 

Fig. 9. reprefents the machine fixed to a double- T ' : «e vni. 
furrow creating plough, and prepared for drilling. As 
this plough may not be generally known, it will not be 
improper to obf-rve, that it is chiefly ufed for creating 
the land with furrows (after it has been once ploughed 
and harrowed); which method is neceflary when the 
feed is to be fown broad-cad upon land that has been a 
clover ley, &c. becaufe, if the feed be thrown upon the 
rough furrows, a confiderable part of it will fall be¬ 
tween them, and be unavoidably lod, by lying too 
deep buried in the earth. This mode anfwers ex¬ 
tremely well, and partakes of both methods of culture ; 
the feed, though fown broad-cad, falling chiefly into 
the furrows. 

The machine is very ufeful for fowiug in this man¬ 
ner ; as the feed is broad-cad, with an inconceivable 
regularity, at the time the land is creafed. The ad¬ 
vantages it likewife poflefies for drilling all forts of 
grain or feed with this plough, are too evident to need 
mentioning. 

The machine, when condru&ed to be ufed with a 
T 3 double-* 
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mitum-nts double-furrow plough, is made with two uppet and 
dry two long fpouts for drilling, two aprons for broad- 

= • calling, and with a double hopper; but in other rc~ 

fpedls the fame as when intended for a fmglc-furrow 
plough: it is ufed in all cafes with the greateil eafe 
imaginable. 

The interval between the points of the two lhares of 
a creating plough is ufuaily ten inches; the beam about 
nine feet long; and the whole made of a light con- 
ftruclion. 

Plate VII. A more particular explanation of the figures. —Kg. 2. 

The machine fixed to a Kentifh turn wrcll plough. A, 
The machine. B, The apron upon which the feed 
falls and rebounds upon the land, in broad-calling. C, 
Lid to cover the hopper, D, Wheel at the heel of 
the plough. E, Strap. FF, Hooks, upon which the 
apron turns by a pivot on each fide. G, Stay, to keep 
the machine -Heady. II, Lever, to prevent it from 
fowing. 

Fig. 3. The machine conftruclcd to he drawn by a 
horfe. AAAA, The hoppers. BB, The diagonal 
fupporters. CCCC, The upper fpouts; I), The apron 
or Ihelf upon which the feed falls from the upper fpouts. 
E, The lever, which carries back the bar, and prevents 
the machine from fowing. FF, Staples upon the han¬ 
dles, through which the reins pafs, fpr the man who 
Conducts the machine, to direct the horfe by. I, 
Screw, to fix the machine occafionally. N. B. The 
knobs (by turning which each particular fpout may 
be taken from off the bar, and thereby prevented from 
feeding) are over each upper fpout; but, to prevent 
confufion, are not lettered in the Plate. 

Hate VIII. Fig. 1. is the fame machine with that in fig. 2. Plate 

VII, 
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VII. The dotted lines, exprefling the fituation of thelnfinunenw 
long fpout, when the apron is removed, and the mi- t lrv. 
chine adapted for drilling. ' 

Fig. a. Alfo the fame machine, with the front laid pla,e VIir * 
open to ihow the infide. A, The catch-wheel fixed 
upon the axle. BB, The axle upon which the machine 
hangs between the handles of the plough. C, The 
pulley, by which the ifcrap from the wheel at the heel 
of the plough turns the catch-wheel. I), the bar, 
upon which the upper fpout rells, tufpended by the 
diagonal Jupporters EE, bearing againft the catch- 
wheel by the trigger F, and thereby kept in motion 
while the plough is going. . G, The apron in a Hoping 
pofition, upon which the coni or feed fails froth the 
upper fpout, and is feattered by rebounding upon the 
land. It turns upon pivots, and by this means throws 
the feed either towards the right hand or - left at piea- 
iitre. 

Fig. 3. 'Die upper fpout. 

Fig. 4. The plate which is placed between the bridge 
and the Aider, for fowing fmall feeds. The aperture 
A being downwards for fowing turnips; the larger one 
B downwards for fowing clover, $tc. 

Fig. 5. The bridge, fixed in the upper fpouts. A, 

The Aider, which contracts or enlarges the different 
apertures. B, The aperture in the bridge, through 
which the feed paffes, when fowing any quantity from 
one bufliel upwards on an acre. 

Fig. 6 . The regulator, made of brafs. D, The 
Aider or horfe which moves upon it, and is fixed at any 
particular degree by a ferew in its fide. 

Fig. 7. reprefents the movement in the machine 
fig. 3. Plate VII. AAAA, Cleets, between which the up- 
T 4 per 
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iftmmentsper fpouts reft. BB, The diagonal fupportcrs, by which 
dry.' the bar with the upper fpouts hang. C, The catch- 
== ^ r ~ J wheel. DD, The axle. E, The trigger upon the 
bar, which bears againft the catch-wheel. FF, Stays 
from the back of the machine, by which the bar 
plays. 

late VIII. Fig. 8. The long fpout. AA, The cars by which 
it hangs. 


Of the Thrajhing Machine. 

We have already mentioned, thatfrom th<^ remoteft 
antiquity the practice prevailed and Hill prevails in A- 
fia, of treading out the corn from the ear by means of 
the feet of cattle. In the United States of America, 
where human labour is very expenlive, the fame mode 
of proceeding is itill adopted. It alfo exilts in the foutli- 
eru parts of Europe. Mr Young fpeaks of it as prac- 
tiled in the province of Languedoc and other parts, in 
the following terms *.—“ Languedoc. Through ail the 
fouthem parts of this province they tread out the corn 
with lrorfes and mules; a man in the centre of the 
thralhing-iloor in the open air drives them round, and 
other men fupply the floor and clear away the llraw. 
In fume converfation 1 had on this method between 
Narbonne and Nifian, I was afl'ured it was far preferable 
to the ufe of flails; that 24 mules or horfes, and 12 
men, would depique, as they term it, 150 feptiers of 
wheat iir a day; that fome farms produce 2000 fep¬ 
tiers of coin. What would flails do for fuch a quanti¬ 
ty ! I examined the wheat, and did not fmd it more 

damaged 


* 7 ravth, vul ii. 
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damaged than with flails ; but the climate is to be re-Inftmments 
membered, which makes the grain much harder than * ,! ry . 
any with us. Seeing feme flails going alfo, l demand- 1 
ed the reafon, and was told that the mailer would 
fometimes have particular parcels of ftraw thralhed fo, 
to get the corn that was left in it, if he fufpecled too 
much; at others, the labourers defire to do it for 
themfolves, which is fometimes granted. 

“ Provence .—Seeing a large quantity of the prefi- 
dent’s wheat fpread on cloths for drying in the f in, and 
inquiring what it meant; I found it was walhed, as 
all is, of which the belt bread is made; owing, be¬ 
yond all doubt, to the mode of threihing, which ren¬ 
ders it fo foul, that this operation is necellary.” 

The ibftnefs of the grain in our northern climates, 
together with the fuperior cloannefs of the operation, 
appears to have introduced at an early period, and to 
have rendered univerfal, the practice of l'eparating the. 
grain from the chaff and draw, by means of the flail, con¬ 
fiding of two dicks loofely attached to each other at one 
end by a rope ; the one being held in the hands, while 
with the other the iheaves of corn are btftten with re¬ 
peated drokes. The laborious, tedious, and expenfive na¬ 
ture of this operation, long induced farmers to wifh that 
fome mode could be contrived by means of mechanifm, 
to abridge the .toil of beating out the grain by Hails. Ac¬ 
cordingly, we underftnnd that various attempts were 
made by ingenious men to conltruct a thralhing machine. 

In particular, about the middle of the late century, 

Mr Menzies (of Culterallers, we believe, in the upper 
pan of Clydefdale) conftrufled one which confided ol 
a number of flails moved by a water wheel. A Mr 
Stirling of Perthlhire, contrived and uled another-upon 

the 
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Jnftrumentsthe principles of the flax mill. About the year 1773, 
rfry. a Mr Ilderton at Alnwick created a machine which 
' a£lcd upon the principle of rubbing or prcfling out the 

corn. At the fame time a Mr Oxley at Floddcn framed 
one with (butchers, but of a defective nature, and pot- 
felling little * velocity. The late .Sir Francis Kinloch 
of Gilmerton, Bart, brought to Scotland a model of 
Mr Ilderton’s machine, which he fent to be tried by 
means of the water-wheel of a barley mill, belonging 
to Mr Andrew Mcikle, civil engineer at Houflon mill, 
near Haddington. It was torn to pieces in the trial, 
and when tried anew upon a larger fcale, the fame ac¬ 
cident occurred. Mr Mcikle himfelf, however, in¬ 
vented the new machine w hich is at prefent in ufe, and 
which is now known and employed not oniy in Britain, 
but alfo on the continent of Europe, and in America. 
We have learned with regret, that, like many other im¬ 
provers of this moil important of all arts, Mr Mcikle has 
derived little or no emolument from his invention. The 
machine lias received various improvements, or at leaft, 
alterations: but the following is, we believe, upon the 
whole, one of the molt approved foims of its conftruc- 
tion. N° 1. N° 2. and N" 3. are drawn to one-fourth 
of an inch to a foot, and N K 4. and N° 5. are drawn to 
one-half inch to a foot. 

Kate XVI. N° t. A, The conical wheel, commonly called the 
horfe-wheel, working into a call-iron pinion C, fixed 
on the axle D. On faid axle is hung or fixed a fpur- 
wheel E, working into a call-iron pinion H, wedged 
on the drum fpindle S, for driving the drum GGG. On 

the 
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the other cud of the drum bundle is fixed a fmall co-luftrumeMs 

. ... r ‘ .. . . ot iioibitii- 

nical punou, fix inches uiamctcr, wording two conical. ,iry. 
wheels, 12 inches diameter, O, fixed upon wrought * " * 
iron fpindbs XX; on each end of fpindles is fixed a 
pinion of fix inches diameter, O, working a wheel 
of 12 inches diameter; the one fixed on the axle, for 
driving or moving the fltaker F; the other end for 
driving the call-iron feeding rollers I. On the faid 
feeding roller are two fmall fpindles K, each with a 
ftp.!.tre locket going on the end of the fpindlc* or gud¬ 
geons, fixed in the faid feediug rollers I. On the laid 
fpindles K are fixed two fmall pinions ZZ, of equal dia¬ 
meter, for turning of the upper roller I, being about 
four incites diameter. PP, The two top rails of drum 
ami litaker framing, fupporled by the pofts / i, in N° 2. 

LLL, The beams for fupporting the borfe-whecl axle 
1 ). Tiicfe hearts are commonly fupported from tin- 
barn wall, and Hone pillars built, for fupporting tlie tool 
of hovfe couriV. in, in , w, in, The four levers fixed 
round the upright axle 11 that the bodes are yoked to. 

", r, 11, n, n, n, The arms of the horfe-w iteei A. i.i 
2. Plate XVII. and N r> 3. Plate XVIK. is a wheel 

R, for fupporting the arras of horfe-wheel A, &'r. 

S, Bolllcr and framing for fupporting the foot of up¬ 
right ’.haft. 

The faid reference for N ;J 1. deferibes N° 2. and K" 3. 

N° 4. exhibits the corn-bruifers. K.m TCL. 

a, Caft-iron fly-wheel fixed on the end of one of the 
rollers d d, wrought by a handle h. This machine is 
wrought with a handle, either front the fly or ftom the 
caft-iron fpur-wheel, C, working the pinions cs on 
the end of the rollers. The handles on die fpitr-wheei 
i may be taken oft', and wrought eufily with one mar:. 
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f r om tnc nandle on the fl. b. The hopper, b, is 

Ilufbau- J 

dry. fupported between the polls ff, with a feeding board at 

* the bottom, moved up and down with a pinion of four 
teeth fixed on the end of one of die rollers, for feeding 
and fpreading the corn equally between the rollers, 
deb, where the corn pafies through into a drawer or 
box e. The rollers d d are regulated by two iron 
ferews going through the two polls ff, to anfwer 
the bniiling of all kinds of grain. 

Mate XIX. M !> 5. is the llraw-cutter. 

A, The fly wrought by the handle B. On the fame 
axle the fly is on there is an endlefs face-wheel C, 
working two pinions DD. Thefe pinions are fixed on 
the end of two fmail iron fpindlea, going through the 
wooden rollers covered with pierced iron, for feeding- 
forward the llraw through the opening X, where the ft raw 
or hay is cut by die three knives EEE, ferewed to the- 
arms of the fly-wheel A. The iron frame F moves from 
die centre P, with a round eye on each end of the upper 
roller fpindle, to move the upper roller up and down ac¬ 
cording to the diicknefs of the feed of the ftraw or hay. 

In addition to thefe, fome other inftruments are uf «4 
in agriculture. 

Of thefe we may mention the com fan or fanners, 
which every farmer in Scotland and the north of Eng¬ 
land poffeffes, and ufes for the feparating his grain from 
the chaff. It confifts of an oblong wooden box, one 
end of which is clofe and fbmewliat rounded, while- 
the upper half of the other or fquare end is open. 
The fans are thin pieces of wood fixed to an axle fitua- 
ted within the box at its rounded end. The axle is 
turned fwiftly by a handle on the outfide of the box, 

and 
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and the fans produce a brifk breeze or fti-cam of air IijftnawJim 
which comes out of the open end of the box. The . ,| ry . 
grain is put into a wooden bafket at the top of the 
box. This balket is of the form of a truncated pyra¬ 
mid with its narrow end loweft. The aperture at its 
bottom is llightly covered by a falfe bottom, which is 
made to move to and fro, when the axle is turned on 
which the fans are placed, and thus lets down the grain 
gradually in front of the fans. The heavy grain falls 
acrofs the fleam of air produced by the fans, and is re¬ 
ceived into a meafure placed below, through an aper¬ 
ture at the front of the box. The lighter grain is blown 
towards the open end of the box, and is taken out from 
time to time. The chaff is blown entirely out of the box. 

•Carriages of various forts are alfo ufed by farmers; 
but as thefe are not peculiar to this, more than to 
many other branches of bufinefs, we account it un- 
necell'ary to give a particular defeription of them. It 
may be proper, however, to take notice of a moll un¬ 
profitable practice in many parts of England of ufing 
teams or waggons drawn by a great number of horfes 
in farming bufinefs. The experience of the moil rc- 
fpetlable farmers and others, appears now to have d-e- 
monflrated that the molt advantageous mode in which 
draught horfes can be ufed, confilts of employing them 
in Angle carts, and that the weight of an additional 
cart is more than compenfated by other circumftanccs. 

The following judicious remarks upon the fubjecl have 
been made by different writers.—“ The horfes of Cum¬ 
berland f are not of a large fizc ; one fifteen bands high, 

of 
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laftrom.nt'of a light form, that will anfwer either for riding of 

at irntbaa- , . r , * r ■ r , , r , 

dry. drawing, ieldom draws lets in a fingle-horfe atrt than 

* 11 cwt. The common load for a draught horfe of that 

fize, is 15 cwt. The carriers from Brompton to New- 
caflle, over a hilly country, carry frequently 18 cwt. 
We met a hoy 18 years old, a carrier f rom Lougton to 
Newcaflle, driving five carts, in which were four tons, 
in each cart 16 cwt. A fingle horfe cart carries ten 
pigs of lead of twelve (tone each, which is 11 cwt. 
It may therefore be fairly concluded, that a common 
load for a fingle horle cart will he about 15 bwt. 

“ In molt countries a two-horfc cart feldom carries 
more than 20 cwt; nor a threo-horfe cart more than 
30 cwt. In Cumberland, a boy or girl drives two 
fingle-horfe carts that carry 30 cwt. Of courfe t<vo 
horfes yoked in fingle-horfe carts, will draw as much as 
three horfes yoked in one cart. 

“ A common carrier at Carliflo, who many years em¬ 
ployed a waggon, has laid tr ntide, and now uics fingle- 
horfe carts only ; as he finds he can by that means carry 
much greater weights. 

“ The fuperior goodnefs of the rends in Cumberland 
may in a great meafure be attributed to the univerfai 
ufe of fingle-horfe carts. Wherever waggons arc ufed 
they are the deitrudion of roads, elpecially in hilly 
countries where they are obliged to lock the wheels ; 
the banks are in a manner ploughed up with them, and 
the nine-inch wheels arc in reality no more than three- 
inch wheels, by the artful mode of laying on the middle 
courfe of tire. Inftead of being nearly exempted from 
tolls, every horfe drawing in a waggon ought to pay 
treble of what lliould be exaded from a horfe drawing 
in a fingle-horfe cart. Of what ufe are waggons except 

to 
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to deftroy the roads ? It is clear that the fame number Inftrament* 
of horfes yoked in fmgle-horfe carts will draw more than ° l 
when yoked fix or eight together. Singie-horfe carts •> '■ f 
are eafier loaded and unloaded, are much more handy 
for almoil every purpofe j and fix or eight may be dri¬ 
ven by a man and a boy, which is a trilling additional 
expence. If a middle-fized Cumberland horfe draws 
15 cwt. a large ftrong waggon-horfe will as cafily draw 
2o cwt. and which we know is done in fomc parts of 
the kingdom. • 

« Few countries can produce examples of greater 
draughts by a finglc horfe, on a common road, than Dum- 
bartonlhire. A waggon containing eighty ilone of hay, 
t6 lb. to the ftone, each pound containing 231 ounces at 
an*average, is an ordinary draught of one borfe to Glaf- 
gow, &c at the diftance of twelve and fourteen miles. 
Sometime; the load is 100 Hone, which is equal to at 
leaft 16 cwt. average. Draughts for a finglc horfe from 
Leven printfields to Glafgow, at the diftance of eigh¬ 
teen or nineteen miles, at one rake, are {till greater. 

The waggon is commonly loaded with goods from 20 
to 30 cwt. The fame horfe generally goes loaded twice 
a week to Glafgow, and returns loaded. The waggons 
employed by the printfields arc covered, and confequent- 
ly heavier than common waggons for hay or corn. 

“ Two-horfe carts have gone much into difufe, becaui’e 
two horfes in feparate carts will carry at lealt one-third 
more weight, and with greater eafe. Whatever part of 
the load is before the centre of gravity, which is always 
in the axle, refis conllantly on the horfe yoked in the 
lhafts. Going down a hill, this burden mull be great* 

Jy increafed, and always in proportion to tire lleepnefs 
of the defeent. But this is not all the evil. Unlefs tin- 

lint. 
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Ifaftmimitslinc ^ ie ‘^ r3U ^ ,t ^ ie foremoft horfe be always In tjm 
dry. line from the hook of his hams to the middle line of the 
’ axle, he will be pulling down the other horfe’s back, or, 
in other words," will be giving him more weight to carry. 
The traces arc generally fixed about the pin of the teams, 
which throws the line of the fore horfo’s draft (behind 
that pin) a confiderable angle above the axle. From 
which it is plain that the horfe in the traces mull either 
not draw at all, or mud bripg additional weight on the 
other horfes; which is always in proportion to the force 
with which he draws, and the largenefs of the angle 
which the line of his draught makes with the line betwixt 
the hook of his hams and the axle of the cart. Bclidcs, 
unlefs the driver be more careful than ordinary to keep 
the trace horfe to his duty, the other poor animal has 
not only this great weight to carry, but all the load to 
draw. In the long plough with four horfes the fame 
reafoning holds (only 1‘ubftituting the muzzle of the 
plough for the axle of the cart), as far as the drawing is 
concerned; and even in a plough with two horles, un¬ 
lefs the back-ropes are fo adjuited that the theats are in 
a ftmight line from the hook of the hams to the fwingle- 
tree, the better a horfe draws, the more weight he muft 
bring on his back. Skilful farmers indeed fay that the 
weight of the ftirrow mult in fornc degree reft on the 
horfes necks, by means of the back ropes. This may 
be a reafon for the theats being ftraight, but not for 
their being bent upwards.” 


SECT. 
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Preparation 
of Land. 


SECT. IT. 

OF PREPARING LAND FOR CROPPING, BY REMOVING OB¬ 
STRUCTIONS AND BRINGING THE SOIL INTO A PRO¬ 
PER STATE. 

i. Of removing Stones . 

It is of flic utmoft importance to have land effec- Importance 
tually cleared of ftones, before undertaking any agri- vin^Roues, 
cultural operation upon it; for by means of them there 
is frequently more expence incurred in one feafon, by 
»he breaking of ploughs and the injury fuffered by the 
cattle and harncfs, than would remove the evil. It 
has a lib been obferved that the foil round a large ftone 
ts commonly the bell in the field. It may be confider- 
ed as purchafed at a low rate by removing the ftone. 

At any rate, fuch ftones mull be removed before the 
ground can be properly cultivated : for whether a 
large ftone occupy the furface, or lie beneath it, but 
within reach of the plough, a confiderable fpace around 
it cannot be ftirred by that inftrument, and is therefore 
ufelefs. Even the reft of the field where ftones abound 
Inull be laboured in a more flow and tedious manner, 
on account of the caution neceflary to avoid the danger 
which they produce. 

The ftones which impede the improvement of land 
arc, i ft, looi'e ftones, or fuch as are thrown up to the 
furfacc by the plough; and, 2dly, filfaft ftones, which 
arc either upon or immediately below the furface, but 
arc of fuch magnitude that they cannot be ftirred by 
Vol. I. \J the 
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plough. The firft kind of (tones may ufually be 

«■. w ■■■> eafily removed by being gathered ami carried off. 

removing W^ en land is laid down for hay, fuch (tones arc often 
ftones. improperly thrown in heaps into the furrows, where 
they ever after continue to interrupt the plough, or 
are dragged again by the harrows over the land. In- 
flead of proceeding in this manner, they ought to be 
carried wholly off the field in carts at the dried feafon 
of the year, and placed in fituations in which they may 
be rendered ufcful to the farm. In this point of view, 
(tones are fometimes of confiderable value for making 
4 concealed drains, or for making and repairing the roads 
through a farm, and alfo for the repairs of fome kinds of 
fences. 

The only writer upon agriculture who has in any 
cafe obje£led to the propriety of clearing land of fmall 
{tones, is probably Lord Kaimes. In fome parts of the 
fouth of Scotland, and particularly in Galloway, the foil 
is faid to be computed in a great meafure of gravel, and 
of (tones of a fmooth furface, as if worn by the running 
of water. After being ploughed, the whole furface of 
every field appears to be compofcd of loofe (tones lying 
almoft in contact with each other. Some indullrious 
farmers, with great labour, collected ami removed the 
(tones from a few' of their fields, with a view to their 
improvement; and the rcfult is faid to have been, that 
the fucceeding crops were wholly blighted in the tender 
blade, and never came to maturity. 'Flic (tones upon 
the furface were fuppofed to have prevented the exhala¬ 
tion of the moifturc from the (hallow and extremely po¬ 
rous and open foil wdiich they covered: and they were 
alfo fuppofed to have contributed to foder the young 
plants, by reflecting powerfully from their fmooth fur- 

faces 
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faces the fun’s rays in every direction around them : Preparation 

but when they were removed, the foil, in that bleak tli-' .' v ■ ,m J 

mate, became at once too cold and too dry for any pur¬ 
pose of agriculture. The farmers, therefore, who had 
with fo much toil and colt removed the Hones from 
part of their lands, could think of no better remedy 
than, with equal toil, to bring them all back again, and 
carefully replace them upon their fields. It is added, 
that the foil immediately refumed its wonted fertility. 

The truth of this anecdote has never been contorted ; 
and there is no doubt that it has long been current in 
the Couth of Scotland, both previous to its publication 
by Lord Kaimes, and after that period, among a clafs of 
perfons who are very unlikely to have been acquainted 
with his writings. It is poflible that the replacing the 
Hones was the bell remedy for tlie want of fertility in 
the foil which its cultivators had within their reach: 
but it is probable that they might have found it of more 
importance to have covered the furface of their land 
with a Aibfluntial coat of clay marl, or even with almort 
any kind of earth or clay obtained from the bogs and 
fwamps that ufually abound in thefe countries, providing 
only they could obtain a quantity of lime to add to it. 

In this way, poiTciling land whofe bottom was very per¬ 
vious to moiiture, they might have obtained a foil Ant¬ 
ed to every purpofe of agriculture; whereas, in its pre- 
fent Hate, it mull remain for ever unfit to be touched 
by the fey the. 

With regard to large or fufaft (tones which cannot 
be removed by any ordinary effort, they ufualiy cither 
appear fully above the furface or are concealed imme¬ 
diately under it. For the fake of difeovering con¬ 
cealed (tones, it is laid to be a cuftom in Yorkfhire, 

U 2 when 
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Preparation when they intend to reduce wade and rude land under 
'-,t the plough, in the firft place, carefully to go over the 
whole furface with (harp prongs, which at the didance 
of every 12 or 14 inches they thruft into the ground to 
the depth of above a foot, and wherever a (lone meets 
the prong they mark the fpot with a twig, a bit of 
wood, or fome other object. They afterwards trace all 
the marks, and remove every (lone before they trjuch 
the land with the plough. 

Concerning the inodes which have been adopted for 
removing large (tones out of the way of the plough y 
one of the fimpleft is the following: A pit or hole is 
dug befide the Hone, 16 or 18 inches deeper than the 
height or thicknefs of the done. A number of men 
are then aflembled, who tumble it into the pit. It (> 
immediately covered up with a part of the earth that 
came out of the hole j and the red of the earth is fcat- 
tcred over the field, or employed in bringing to a level 
with the red of the foil the fpot where the (lone for¬ 
merly lay. As the done now remains at a greater 
depth than the plough can reach, it is no longer an 
impediment to agriculture. In performing this opera¬ 
tion, however, the workmen mud attend to the nature 
of the foil, and take care that the weight of the done 
do not bring down the fide of the pit, which might be 
attended with dangerous confluences. To obviate 
any hazard of this kind, it is always proper to have at 
band a dout plank, which ought to be laid acrofs die 
pit or hole, immediately under the neared corner or 
edge of the done. With this precaution, a fingle man 
may ufually perform the whole operation of burying 
ftones or pieces of rock of very great fize and weight. 

By the above operation, however, the Hones arc ut¬ 
terly 
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terly loft; whereas they may fometimes be of confider- ivqwration 
able value for fences or other buildings. When this > 
is the cafe, they mull be broken to pieces before they 
are removed. With this view it is to be obferved, 
that a great variety of (tones have Come thin veins, 
which being found, wedges can be driven into them 
by large hammers, fo that they may be cafily broken. 

For fuch operations fpades and pick-axes are nccelTary 
to clear away the earth, and a large and a final! lever 
to turn the (tones out of the ground. Hammers and 
wedges are alfo requifite, with carts, to remove the 
fragments from the field. In the Stutiltical Account 
of Scotland, (vol. xix. p. 565. parifii of Maderty), we 
arc told that “ the Rev. Mr Ramfay, the prefent in¬ 
cumbent, who occupies a piece of land full of fitfaft 
(tones, conitructed a machine for the purpofe of railing 
them. It operates on the principles of the pulley and 
cylinder, or wheel and axis, and has a power as one 
to 24 ; it is extremely fimple, being a triangle, on two 
(ides of which the cylinder is fixed; it can be eafily 
wrought and carried from place to place by three men. 

A low four-wheeled machine of a llrong conilru£tion 
is made to go under the arms of the triangle, to receive 
the ftone when raifed up. This machine has been al¬ 
ready of great ufc in clearing feveral fields of large 
Itones in this place and neighbourhood.” 

It is evident, that the machine here deferibed is 
only valuable for getting Hones out of tire way in the 
grot's and unbroken; and, accordingly, wo learn that 
(tone fences are almoit unknown in the pariili of Ma¬ 
derty. 

Where (tones are valuable, therefore, and the opera¬ 
tion of breaking them with hammers and wedges is 
U 3 found 
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ejwration ^ oun ^ * ni P ra &' ca kk or too laborious, it will be necef- 
—' j fary to blall them with gunpowder. To perform this 
operation properly, however, confiderable experience 
is requifite; for it is faid, that a llcilful workman can 
in mod inftanccs, hy the depth and pofition of the bore, 
contrive to rend (tones into three equal pieces without 
caufing their fragments to fly about. In time of war, 
however, the cxpcncc of gunpowder is apt to become 
very great. With a view to diminiili the colt of that 
article, it has been fuggdted, that it is proper to per¬ 
form the operation not with gunpowder alone, but 
with that article of a good quality, mixed up with 
about one-third of its bulk of quicklime in fine powder. 
We arc allured that this compofition poflefl'es as much 
force as an equal quantity of pure gunpowder, and it is 
even alleged, that the proportion of quicklime may be 
increafed witlt advantage. How the ftrength of gun¬ 
powder fhould be fo much augmented by the addition 
of quicklime, we do not know. Perhaps it may add 
to the force of the explofion by undergoing a chemical 
decompofition of its parts, as it has of late been fuf- 
pectcd, that this mineral is by no means a Ample or un¬ 
compounded body. 

Where a field is very greatly overrun with conceal¬ 
ed flones, the moll cfiedtual method of getting quit of 
them, and of rendering it permanently arable, confifts 
of trenching it wholly by the fpade. Nor is this al¬ 
ways the mod expenfivc mode of proceeding. The 
trenching can be done at the rate of from 3I. to 4I. 
per Scots acre, which is one-fixth larger than an Eng- 
lifli acre, allowing at the fame time the flones or their 
jprice at the quarry to the labourers. In this way, the 
cxpencc of ploughing the field is faved. The foil is 

deepened 
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deepened to tlie utmoH extent of which it is capable* 
and can be laid out in the form moil convenient for > — v —* 
cultivation. In Dr Anderfon’s report of the ftate of 
agriculture in Aberdeenlhire, it is faid that the expence 
of trenching an acre to the depth of from 12 to 14 
inches, where the Hones are not very large and nume¬ 
rous, runs from 4d. to 6d. a fall, which is from 2I. 13s. 
to 4I. per Scots acre. Ground that has been formerly 
trenched, is fometimes done as low as 2d. per fall, or 
1l.6s.6d. per acre. Hence, in confequence of the practice 
of trenching ground by the fpade being not unfrequent 
in Aberdeenlhire, workmen have become expert, and 
by competition have rendered the price extremely mo¬ 
derate. It is to be wilhed that the fame practice were 
more frequent in other parts of the country, as it 
would have a tendency to introduce a taftc for the 
molt correct and perfect of all modes of labouring 
the foil, and would alfo occupy a confiderable part 
of the population of the country, in the molt in- 
nocent and healthful of all employments, that of agri¬ 
culture. 


2 . Of Draining. 

It has already been remarked, that the prefence of Important 
moifturc is of the utmolt importance to the fuccefs of' Jr:u " m £’ 
vegetation. At the fame time, as mull neceflarily hap¬ 
pen with every powerful and aftive agent, the too great 
abundance of water is no lefs pernicious to many plants, 
than an entire want of it. When it Hagnates upon the 
foil, it decompofes or rots die roots and Hems of the moH 
valuable vegetables. Even when it does not remain on 
a fpot round the whole year, its temporary Hngnation 
during die winter renders the land unproductive. Sc;u 
U 4 funs 
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Preparation fons of tillage are often loft, and in wet years flie crop 
« ‘ ■ mud always be fcanty and precarious. When in grafs, 

the land can only produce the coarfeft and mod hardy 
vegetables, which can refill the chill or cold ftate ol 
the foil, or the fermentation which is often produced 
by fudden warmth while the water remains upon the 
ground. Hence arifes the importance of draining, by 
which arable land is rendered manageable, is made 
to dry gradually and early in the fpring, and the corn 
is increased in quantity and weight; and by which, in 
pafture lands, the grades are made to change their co¬ 
lour and to lofc their coarfe appearance, and the finer 
kinds of plants are enabled to flourifh. Even the cli¬ 
mate is, by means of draining, very confidently im¬ 
proved. It is rendered lefs cold during the winter, 
and by diminilhing in hot weather the exhalations 
from the foil, its falubrity both to animal ami vege¬ 
table life is greatly increafed. Every kind of grain 
comes earlier to maturity. The harvell is lefs preca¬ 
rious, and the difeafes are banilhed which arofe from a 
damp foil and a humid atmofpherc. 
land isr.-r.- 1 'he water which ftagnates upon the furface of a foil 
tiered w« may originate from two caufcs. It may defeend upon 
by fprings. it in the form of rain, or it may alccnd from fprings or 
refervoirs of water in the bowels of the earth. The 
rules for draining land which is rendered too wet for the 
purpofe of agriculture are different, according to the 
caufes which occafion the wetitefs. Wc (hall firft take 
notice of the mod approved modes of draining, when 
the exceflive moifturc is occafioncd by rain or furface 
water ftagnating upon the land; we ihall afterwards 
ftate the plan of draining to be adopted, when the wet- 
nefs arifes from fprings or water arifing out of the earth; 
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find, lalUy, we fhall give an account of the mode of Preparation 

draining what are called landlocked bogs, from their >-v-— 3 

being fituated upon a lower level than the adjacent 
countrv. 

4 

§ I. Of Dunning Lands rendered wet by theJlagnation of 
rain water upon their furfnee. 

To relieve land from rain water that is apt to flag- Drains ire 
nate upon it, two kinds of drains have been adopted, 

Of tliefe, fonic are called open drains , from their being ox- 
pofed to view in their whole length. The other kind 
receives the appellation of hollow drains , from their 
being covered, fo that their exi Hence is not apparent to 
a llranger, nor is any part of the land loll in confe¬ 
rence of the ir being made. Hollow draining is fome- 
limcs avoided on account of the great immediate ex¬ 
pellee with which it is attended, and in tome fituations 
it is altogether inadequate to the object in view. There Hollow 
are tome foils that being chiefly computed of a ftiff clay,^™^\ 
poiTcl's fo great a degree of tenacity as to retain water plic»ble. 
upon every trifling depretlion of their furface, till eva¬ 
poration carries it oil". It is in vain to attempt to drain 
Jucli foils by hollow channels below ground, as the wa- ’ 

ter will never be able to filtrate through the foil fo as to 
reach the drain. In fuch fituations, therefore, open 
draining is the only mode that can be adopted for clear¬ 
ing tlie foil of furface water. 

It all'o fometimes happens that on ordinary foils, 
hollow drains would lpeedily be rendered ufelefs. 

This mull take place where the admitBon of furfaco 
water cannot be avoided, and, from the figure of the 
adjoining lands, mull be very greatly augmented in 
$ime of heavy rains. In fuch cafes, a clofe or hollow 

drain 
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Preparation drain woiffd fpeedily be choked up by the fand, and 
a-.. ^foil brought down by fudden and violent torrents. In 
thefe fituations, therefore, open drains can alone prove 
ufeful. 

Braining Soils formed of a tenacious clay can only be drained 
‘ "by being laid up properly in ridges which are high in 
the middle, and have furrows at each fide for carrying 
oil' die water. The great art of preferring land of 
this defeription, therefore, free from fuperfluous moi- 
(lure, con flits of laying out every field in fuch a direc¬ 
tion as that all the furrows between the ridges may 
have a gradual defeent to a common ditch or drain for 
Carrying off the water. Where at any particular fpot 
the regularity of the defeent is interrupted, crofs fur¬ 
rows mult be kept open with the fame view. Tile 
ridges muit alfo be laid up in fuch a form as to allow 
the water to defeend from the fummit in the middle 
to the furrows on each fide, if the ridges, however, 
are too high in the centre, there will be a danger 
that in heavy rains the foil may be waflied from the 
fummit down into the furrows, which would produce 
the double evil of impoverifhing the centre of every 
ridge, and of choking up the furrows, and rendering 
them unfit to drain the land. 

The diftinguiflied fuccefs of the Fleinifli hufband- 
men, and alfo of the'farmers in the central countries of 
England where this kind of foil abounds, fufiiciently de- 
monftrates the practicability of preferring it in a due 
degree of drynefs for the moft valuable purpofes of 
agriculture. In thefe Engliih counties, and in Flan¬ 
ders, the general mode of drying land confifts of plough¬ 
ing it up in high and broad ridges, from 20 to 30, and 
even 40 feet wide, with the centre or crowi^three at 

four 
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four feet higher than the furrows. By attentively pre- Preparation 
ferving the furrows in good order, and free from ftag-. — 
nating water, the land is kept in a dry ftate, and all 
kinds of crops flourifh. 

The mode of ridging and crofs-furrowing the clay Draining 
foil of the Carfe of Gowrie, Perth (hire, has been thusl.lr^.^ 5 
deferibed by George Patcrfon, Efq. of Caftlehuntly in 
that county. “ There are certain large common drains 
which pafs through the diftriCi in different directions, 
fufficiently capacious to receive the water drained from 
the fields by the ditches which furround them, and of 
fuch a level as to carry it clear off, and to empty their 
contents into the river Tay. There are alfo ditches 
which furround every farm, or pafs through them as 
tlfeir fituation may require, but in fuch manner as to 
communicate with every field upon the farm. Thefe 
ditches are made from two to four feet wide at top, 
and from one and a half to one foot at bottom; a fliape 
which prevents their Tides from falling in : but even 
then they muff be cleaiifed and feoured every year at a 
confiderable cxpcnce. If the fields be of an uniform 
level lurface, the common furrows between die ridges, 
provided they be fufficiently deepened at their extre¬ 
mities, will lone to lay the grounds dry ; but, as it fel- 
dom happens that any field is fo completely free of in¬ 
equalities, the lalt operation, after it is fown and har¬ 
rowed in, is to draw a furrow with the plough through 
every hollow' in the field which lies in fuch a direction 
that it can be guided through them, fo as to make a free 
communication with any of the ditches which furround 
the farm, or with any of the furrows between the ridges, 
which may ferve as a conductor to carry the water 
«ff to die furrounding ditches. "When this track is once 



PRACTICE OF 


3«S 

Reparation opened with the plough, it is widened, cleared out, 

v. ", v —I, i and i'o fliaped with the fpadc, that it may run no riik 
of filling up. Its width is front fix inches to a foot, ac¬ 
cording to its depth, which muft depend upon the level 
of the field; but the breadth of a fpade at bottom is a 
good general rule. It frequently happens that there 
are inequalities in feveral parts of the fame field, which 
do not extend acrol's it, or which do not pals through 
it in any direct ion that a plough can follow; but which 
may extend over two ridges, or one ridge, or even part 
of a ridge. Such require an open communication to 
be made with any furrow, which may ferve as a con¬ 
ductor to carry oft' the water, which is always made 
with the fpade. All thefe open communications arc: 
here called gaas, and to keep them perfectly clear 'is 
a very effential object of every Carfe farmer’s atten- 
tion.” 

« It is the general practice in the Carfe to have head- 
ridges, as they are called, at the two extremities of 
each field; that is, the ground upon which the plough 
turns, is laid up as a crols ridge, higher in the middle 
and falling off" at each fide, fo that a gaa is made in the 
courfe of the inner furrow, with which the whole fur¬ 
rows between the longitudinal ridges communicate, 
and into which they pour ail their furfacc water, 
which is carried off by gaas or openings cut through 
the head ridges, and emptied into tiie adjoining 
ditches which convey the water to the main drain. 
Befidcs all this, an experienced Carfe farmer takes care 
that his lands be carefully ploughed, and laid up equal¬ 
ly without inequalities that can hold water, and that 
rite tidges be gradually rounded, fo that the furfacc 

wjtet; 
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water may neither lodge nor run fo rapidly off as to p «pMa»a« 
injure the equal fertility of the field.” ,.i 

With regard to the general rule for making open jtujcs for^ 
drains, it may be obferved, that their depth and wide- pen drains, 
nefs mull always in fomc meafure be left to the judge¬ 
ment of each particular hulbandman, that they may be 
varied according to the variety of foils and fituations. 

Upon the whole, however, the width at bottom ought 
to be one-third of that at top, that, by being fufficient- 
ly doped, the fulcs may be in no danger of falling in. 

The fall or declivity alfo fhould be fuch as may carry 
off the water, without ftagnation, and along with it 
any grafs and other loofe and light fubflances that may 
get into the ditch. At the fame time, care ought to 
bo» taken to lead the drain in fuch a dirc&ion down 
any ftccp declivity that may occur in an oblique man¬ 
ner, that the water may not have too rapid a motion, 
ai; it would orherwife be apt to form inequalities in die 
bottom, and to wear down the Tides. In mofs and very 
fofr foils drains require to be of confiderable width, on 
account of their tendency to fill up ; and their breadth 
at top mult exceed that at the bottom in a greater de¬ 
gree than the proportion already mentioned. In all 
cafes in which a ditch is intended for a drain only, 
and not to be ufed as a fence, none of the earth thrown 
out of it ought to be allovml to remain upon the fides, 
but fhould be fpread abroad upon the land, or ufed in 
filling up the neared holes. When this is not done, 
the utility of .the drain is injured by the furface water 
being prevented from reaching it, and by the tendency 
which this weight of earth has to caufe the fides to 
fall in ; the difficulty of icon ring or cleaning it is thus 
*lfo much inercafed. If it be ncccffarv, however, to 

Vi fe 
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Brepmtionufe the ditch, and the earth thrown out of it, as a fence, 
^ of Land. ^ j ee p furrow ought to be made along the hack of the 
mound of earth, with openings in convenient places 
into the ditch for tranfmitting to it the water collected 
in the furrow. 

In plantations, open drains are the only kind that 
can be ufed, as the roots of the trees would be apt to 
choke up covered drains. In pailures, final! am! nar¬ 
row open cuts, made with the plough or otherwife, are 
often extremely ufeful, to carry off (lagnating water 
and a part of the rain as it falls. The only objection 
to them is, that they are cafily ftopt by the trampling 
of the cattle; but, on the other hand, they arc caliiv 
reftored. Concerning all open drains, indeed, it mult 
be remembered, that they require to be cleaned out at 
leaft once a-year; and when this proccfs is neglected 
for any length of time, it becomes more difficult, and 
the drains lofe their effect. Hence, though open drains 
are originally cheaper, yet, by the neceility of annual 
repairs, they fometimes become ultimately more expert- 
five than covered or hollow drains, to the confidvration 
of which wc Hull next proceed. 

3?ature and Hollow drains, in which the water is allowed to 
‘-hollow ® ow a hmg a bed of loofe Hones, or otlier porous mate- 
drains. rials that arc covered with a bed of earth in which the 
operations of the plough can proceed, bear a near iv- 
femblance to that part of the conilitution of nature by 
which water flows in various channels along beds of 
porous ftrata in the bowels of the earth, and coming to 
the furfaqe in various fituations, fupplies fprings and 
the conftant flow of rivulets and of the largcft Itreanis. 
The pra&icc of hollow draining was known in a very 
remote antiquity. It is faid that the prefent l’crfians, 

as 
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as formerly mentioned, are fupplied by means of hoi- Preparation 
low drains with water in their moll fertile fields, though . — w — 
they know not from whence the water is brought, and 
are unacquainted with the arts by which a more inge¬ 
nious people, in former times, contrived to deprive one 
part of the foil of its fuperfluous moiflure with a view 
to enrich another. The ancient Roman waiters, Cato, 
Palladius, Columella, and Pliny, particularly mention 
the practice of hollow draining. They knew the kind 
of foils in which thefe drains are ufeful, and the pro¬ 
priety of directing them obliquely acrofs the Hope of 
the field. They filled them half way up with finall 
Hones, and for want of thefe with willow poles, or 
* even with any coarle twigs or other fimilar materials 
tw*fled into a rope. They alfo fortified the heads of 
their drains with l uge itones, and their mouths or out¬ 
lets with a regular building ; and they carried the whole 
drain to the depth of three or four feet. 

As already mentioned, hollow drains are of little va¬ 
lue in a foil that confiils of a flifF clay, and are chiefly 
ufeful where, from whatever caufe the wetnefs may re- 
fult, the foil is fuifieicntly porous to allow the moiilure 
to percolate to an internal drain. 

If the field propofed to be drained lie on a declivi- RnIes for 

ty, great care fhould be taken to make hollow drains ma!cin g 
. . . . ».ol!uw 

in a direction fufficiently horizontal to prevent a too drains. 

rapid fall of the water, which might wear the bottom 

uneven, and have the effect to choke, or, as it is fome- 

tiines called, to blow up the drain, whereby in certain 

/pots in the field artificial fprings would be formed. 

Concerning the fcafon for executing drains, dif- 
cord.int opinions arc entertained. Some prefer win¬ 
ger, others fummer. Where much work is to be ac- 

complilhed, 
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compliflied, a choice of fcafons may not imlecd be left 
to the hufbandman. Some fanners, however, when 
they have the choice of time, always prefer fummer 
for this employment, being then able to execute the 
cuts in a neater manner without that kneading of the 
foil which takes place in winter, which they think hurts 
the ufefulncfs of the drain, by ever after preventing the 
water from eafily finding its way to it; befulcs, that it 
is eafier to bring the Hones or other materials to the 
fpot in fummer than in winter. Others, however, pre¬ 
fer draining in winter, becaufe in the cafe of a clay 
foil the labour is at that fcafon much eafier; and alfo 
becatife labourers arc then ufually molt eafy to be ob¬ 
tained. 

The depth and width ufually adopted for hollow 
draining is very various, according to the nature of 
the foil and the fituation of the field. When the prac¬ 
tice firft came into general ulc, three fvet is faid to 
have been the common depth *, but, for many years part, 
it is faid that hollow drains feldom exceed 30 or 32 
inches, and that more drains arc of two feet, or 26 
inches deep, than of any other. One general rule, 
however, cannot be neglected with fafety, that the 
depth muft be fufficient to prevent the materials with 
which the drain is filled from being affected by the 
feet of horfes in a furrow while ploughing *, twenty- 
four inches is perhaps too little for this purpofe. A 
horfe’s foot in a furrow is ufually. at the depth of four 
inches or more. If ten inches additional be allowed 
for the materials employed in filling the drain, there 
will remain only nine or ten inches to fupport the foot 
-of a horfe exerting his ftrengtli in the a£t of plough¬ 
ing, which upon a porous foil feems fcarcely fufficient. 

J What’ 
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What are called main drains, which are thofe intend- Preparation 
ed to receive the water of feveral other drains, mull» . ^ ■ i.«> 

always be fomewhat deeper than the reft, having more 
water to convey. - As to the widenefs of hollow drains, 
moil farmers have of late been folicitous to render 


them as narrow as poflible, becaufe by this m?ans a 
great laving takes place of the materials ufed for filling 
them. If the Hones are coupled at the bottom of the 
drain, that is, made to lean towards each other, fo as to 
conflitute a triangle, of which the bottom of the drain 
forms the bafe, the width need not be greater than one 
loot; nor perhaps is it even necefi'ary to exceed this 
breadth where large Hones are thrown in promifeuoufly. 
That the ditches or cuts which are meant to be con¬ 


verted into hollow drains may be executed with neat- 
nel':, and care, a point of much importance to their ufe- 
fulnel's, it is thought prudent that the workmen fhould 
not be paid according to the extent of ground which 
they open, but as day labourers. This, however, is 
more particularly the cafe with regard to filling the 
drains, an operation in which a Hill greater degree of 
attention is necefi'ary. 

The materials ufed for filling drains have been va- Materials 
rious, according to tire fubftances which different far- hollow 
mers have been able to obtain. Stones, however, ared™i m m*y 
the moil common, and alfo the beft of all materials, on 
account of their permanency. If ftones from quarries 
-arc to be ufed, and the drain formed like conduit at the - 
bottom, the trench mull be made at the lowed part 
16 inches wide, containing two fide ftones about fix 
inches afundcr, and the fame in height, with a cap or 
fiat done laid over, which fecures the cavity. Such 
hollow drains are commonly ufed for permanent cur- 
Vol. I. X rents 
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Reparation rents of water from fprings, «nd are more expenfivt 
than where no fuch fteady current exids, and the (tones 
are either thrown in promifeuoufly, or laid down fo as 
to form triangular cavities. Small (tones, however, 
ought not to be ufed for the bottom of a drain. Whe¬ 
ther the (tones arc large or fmall, they ought to be very 
clean, having no clay or earth adhering to them, and 
of the mod hard and permanent quality that can be pro¬ 
cured, with as little tendency as poiTible to moulder or 
decay in confequcnce of alternate changes from wet to 
dry. They ought alfo to be laid in carefully, fo as not 
to tumble down any earth, which might choke up their 
interftices. The whole fubjcct, however, will be bet¬ 
ter undeTltood by a ftatement of the way in which 
drains have been filled with fuccefs by intelligent pqr- 
fons. 

The following directions are given by T. B. Baylcy, 
Efq. of Hope, near Manchefter: “ Firft make the main 
drains down the (lope or fall of the field. When the 
land is very wet, or has not much fall, there (hould in 
general be two of thefe to a (latute acre j for tire (hotter 
the narrow drains are, the lefs liable they will be to 
accidents. The width of the trench for the main drains 
fhould be 30 inches at top, but the width at the bot¬ 
tom muft be regulated by the nature and fize of the 
materials intended to be ufed. If the drain is to be 
made of bricks, 10 inches long, 3 inches thick, and 4 
inches in breadth, then the bottom of the drain mud 
be 12 inches ; but if the common fale bricks are ufed, 
then the bottom mud be proportionably contracted. In 
both cafes there mud be an intcrdice of one inch be¬ 
tween the bottom brick and the (ides of the trench, and 
the vacuity mud be filled up with draw, ruihes, or 

loofe 
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loofe mould. For the purpofe of making thefe drains, J Vp* r »tion 
I order my bricks to be moulded 10 inches long, 4 > -y * 
broad, and 3 thick ; which dimenfions always make the 
bell drain.” 

The method which this gentleman purfues in con- 
ftru&ing his main drains is Hated by him to be the fol¬ 
lowing : When the ground is foft and fpongy, the bot¬ 
tom of the drain is laid with bricks placed acrofs. On 
thefe, on each fide, two bricks are laid flat, one upon 
the other, forming a drain fix inches high, and four 
broad, which is covered with bricks laid flat.—When 
the bottom of the trench is found to be a firm and fo- 
lid body, fuch as clay or marl, he formerly thought 
that it might not be neceflary to lay the bottom with 
brhrk ; but in this he has candidly acknowledged that 
he was quite wrong. By the runs of water, the alter¬ 
nate changes from wet to dry, and the accefs of air, thefe 
hard bottoms were rendered friable, crumbled away, 
and let in all the drains, and allowed them to choke up, 
that were not fuppprted by a bottom laid with brick or 
Hone. When itones are ufed inftead of bricks, Mr 
Bayley thinks that the bottom of the drain ihould be 
about eight inches in width ; and in all cafes the bot¬ 
tom of main drains ought to be funk four inches be¬ 
low the level of the narrow ones, whofe contents they 
receive, even at the point where the latter fall into 
them. 

The main drains ihould be kept open or uncovered 
till the narrow ones are begun from them, after which 
they may be finifhed 5 but before the earth is returned 
upon the Itones or bricks, it is advifable to throw in 
ftraw, rufhes, or brufhwood, to increafe the freedom 
of the drain. The fmall narrow drains ihould be cut 

X 2 at 
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Preparation at the diflance of id or 18 feet from each other, anti 

1 . 1 fliould fall into the main drain at very acute angles, to 

prevent any ftoppage. At the point where they fall 
in, and 8 or to inches above it, they (hould be made 
firm with brick or Hone. Thefe drains ihould be 18 
inches wide at the top, and 16 at bottom. 

A mode of draining clay foils wet by rain or furface 
water, pra&ifed by Sir Henry Fletcher, Bart, with 
great fuccefs, feems worthy of being here Hated. The 
upper foil is of good quality; but being fituated in a 
mountainous part of the country, the frequent rains 
kept the upper foil fo full of water, that it produced 
only a coarfe grafs worth 3s. per acre. The inferior 
foil of clay was of great depth. The mode of draining 
which has been fuccefsfully praclifed upon it is the 
following: “ On grafs lands he digs 22 inches, or 2 
feet deep ; the firfl fpadeful is of the turf, taken fo 
deep, as where it feparates from the clay, which is dug 
carefully out, and preferved unbroken grafs fide up, 
and laid on one fide of the cut; then, with a very 
Hrdhg fpade, 18 inches long, 6 inches wide at top, and 
2 at the bottom, he digs a fpadeful in the clay, which 
the men fpread about the land, on the fide of the drain 
oppofite to where the turfs were laid, as far as pofliblcs 
from the drain, fo as none may get in again. A fcoop, 
to clear out the fragments in the bottom, follows, 
which are alfo fpread in like manner. They are then 
ready for filling; and in doing this, he takes three 
Hones of a thin flat form, two of which are placed a- 
gainfi the fides of the drain, meeting at bottom ; and 
the third caps the other two. Thus, a hollow trian¬ 
gular fpace is left to convey the water, which is fub- 
je£t to no accidents that can fill it up or impede the 

current. 
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current. Stones always fink deeper in the ground; and D trpar*tion 
in the common method, this frequently caufes ftoppa- ufL *" d - 
, ges by their being partly buried in the clay : but the 
triangle, when it fubfides, does it regularly, and keeps 
its form and the pafiage for the water clear. One cart¬ 
load of ftones, in this way, will do a confiderable 
length of drain. They are carefully laid down by die 
fide of the cut, with a (hovel or bafket, and if there 
are any finall refufe ftones left on the ground after the 
drain is fet, diey are thrown in above. The ftones 
being thus fixed, the fods are then trimmed to the 
(hape of the drain, and laid on them with die grafs 
fide downwards, and none of the clay ufed in filling 
up. 

The expence is a halfpenny per yard, the men earn¬ 
ing 2s. and 2s. 6d. per day, at 10 yards diftance from 
drain to drain. At 6 yards diftance they anfwercd 
well, but would not operate a cure, if more than 7 
yards afundcr. At this laft diftance, therefore, the 
ex pence of draining an Englifli acre, at id. per yard, 
would amount to il. 9s. 2d. the ftones being not more 
than half a mile diltant. 

Not only ftones and bricks, but alfo wood and other 
materials have been ufed for filling drains. Upon this 
point, Lord Petre exprefi'es himfelf thus: “ The drains 
filled with wood, and covered as ulual with ftraw or 
rullies, are preferable to ftones or any other kind of 
materials; the reafon is, as the wood decays, the water 
continues to pafs. When filled with ftones, and the 
drains ftop up, which muft be expected to take place 
in time, the earth becomes quite lolid round the ftones, 
and as they do not decay, the filtering of the water is 
for ever obltructed: not fo when buthes or wood arc 
X 3 ufed j 
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Preparation ufed j continual filtering and draining are then for ever 
■ ' i to be perceived } and by repeating the operation a fe- 

cond time, cutting the drains tranfverfely of the old 
ones, the benefit of the filterings through the rotten 
wood is fecured, and the fpewing up of old, broken, 
and damaged drains corrected and carried off. More¬ 
over, as bulhes form a much greater number of cavi¬ 
ties than either ftones or poles, they are lefs liable to 
ftop up, and encourage filtering more than larger and 
more folid bodies. A load of bulhes containing 120 
faggots, will do about 360 rods •, and a load of ilraw 
containing 120 bottles, the fame : the load of bullies is 
generally worth about 14s. and the ftraw 18s. per load. 
I therefore calculate this expence about 12s. per acre, 
ditches a rod apart.” " 

Richard Prefton, Efq. of Blackmore, prefers, on 
twenty years experience, black thorns to every other 
material for filling drains. Wood is fometimes ufed 
with this view, in the following manner: Two billets 
are placed at oppofitc fides of the drain, and each is made 
to reft upon the oppofite fide to that on which its 
lower part Hands, fo as to form with each other a St 
Andrew’s crofs. The upper part of the crofs is filled 
with brulhwood, laid longitudinally, above which ftraw 
is placed crofs-ways, and the mould is thrown in over 
all.. This kind of drain is faid to have continued run¬ 
ning in Berwickfhire for 30 years, and it is recom¬ 
mended by the author of the Agricultural Report of 
the county of Caermarthen, in Wales. He fays, “ The 
completeft method I have yet known, is to cut the 
ftrongeft willows, or other aquatic brulhwood, into 
lengths of about 20 inches, and place them alternately 
in the drain, with one end againft one fide of the bot¬ 
tom. 
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tom, and the other leaning againft the oppofite fide. Pr ^ r ’^ on 
Having placed the ftrong wood in this manner, I fill > 

•he fpace left between them on the upper fide with the 
fmall brulhwood, upon which a few nifties or ftraw 
being laid, as before mentioned, the work is done. 

Willow, alder, afp, or beech boughs, are exceedingly 
durable if put into the drain green, or before the fap 
is dried; but if they are fuffered to become dry, and 
then laid under ground, a rapid decay is the confe- 
quence. I have feen willow taken out of a bog, after 
lying there thirty years, and its bark was as frefti and 
fappy as if it had been recently cut from the hedge •, 
and it is well known that beech laid green in the water 
will continue found for any length of time.” 

Another method of ufing wood eonfifls of fixing at 
every foot diftance in the drain, a flick in the form of 
a femicircular arch, and of laying upon thefe longer 
brandies or twigs longitudinally. Thus is a curved ca¬ 
vity, or arcli, formed beneath, capable of fupporting 
any weight of earth. For this purpofe young wood 
is recommended, and in particular the prunings of 
larch. 


Inilead of wood or (lone, in many places, it has of 
late become cuftomary to fill the loweil part of drains 
with ftraw, and with that view to make ufe of wheat 
ftubblc as the cheapelt kind of ftraw. On this lubjed, 
Mr Vancouver, in his Report of the Eflex hulbandry, 
remarks, that when the foil is a very clofe and reten¬ 
tive clay, the drains fhould be made proportionally near 
to each other, fhallow, and filled with ftraw only, it 
being totally unneceffary to ufe wood or any more du¬ 
rable material upon land where the fides of the drains 
ate not likely to crumble in. He afierts that drains 
X 4 formed 
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reparation formed in this manner, through the tough and reten- 
— 1 ■ tivc clays, will he found in a lliort time after the work 

is finilhed, to afford over the llraw, with which the 
drain was filled, an arch of fufficicnt llrength to fup- 
port the incumbent weight of the foil, and the cafual 
traffic of the field. “ In 12 or 18 months it may he ob- 
ferved that the draw, being of one uniform fuhdance, 
is all rotted, and carried away, leaving a clear pipe 
through the land in every drain, into which the pal- 
fage of the water may have been much facilitated, by 
a due attention to the filling of the drains with the mod 
friable and porous parts of the furface the field might 
have afforded.” 

An improvement in filling hollow drains with draw, 
confids of twiding the draw into a rope, faid to havl* 
been deviled by Mr Bed well, of Effex. The rope of 
draw is formed as large as a man’s arm, and is placed 
at the bottom of the drain. The expence of draining 
an Englidi acre of land with this material in Eilex, is 
faid to dand thus: 

For cutting and raking together an acre of 
wheat dubble, generally fufficicnt for an 
acre of drains, - - E. o 2 o 


Digging eight fcore rods of drains, 

0 *3 4 

Filling them up with dubble, 

028 

Extra work with the common fpadc, on an 


average a day’s work for a man. 

0 1 4 


L.o 19 4 

As in fome fituations it is an object of great import¬ 
ance to fave the cxpcncc of materials commonly ufed in 
filling drains, a variety of devices have with that view 

been 
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been adopted. One of tliefe is of the following nature. Preparation 
A drain is lirlt dug to the nceeflary depth, narrow ;a — 
bottom. Into the trench is laid a ftnooth tree, or cy¬ 
lindrical piece of wood, 12 feet long, 6 inclu s diame¬ 
ter at the one end, and 5 at the other, having a ring 
fattened into the thickeft end. After brewing a little 
f.tnd upon the upper fide of the tree, the clay or tough¬ 
ed part of the contents of the trench is firrt thrown in 
upon it, and thereafter the remainder of the earth is 
fully trod down. By means of a rope through the 
ring the tree is then drawn out to within a foot or two 
of the fmaller or hinder end, and the fame operation is 
repeated till the whole drain is complete. Such a drain 
is laid to have conducted a fmall run of water a con- 
fnferable way under ground for more than 20 years 
without any fign of failure. 

What i» called the fod or pipe drain confids of aSoHorprir 

trench dug to a proper depth ; after which a lad i’padc-' r “ uis ' 

ful is taken out in l’uch a wav as to leave a narrow chan- 

* 

ncl, which can be, covered by a fod or turf dug in grafs 
land and laid over it, the grafs fide downwards. Such 
drains are faid to continue hollow, and to difeharge well 
for a great number of years. Modes are faid to be 
drained in I.ancadiire nearly in the fame manner, by 
leaving dioulders about a foot and a half from the bot¬ 
tom of the trench, and laying aerofs thefe pieces of dry- 
ed peat or turf, cut into lengths of 16 inches, and 8 or 
9 inches in breadth. 

Jn Buekinghamdurc, in grafs lands, the fod drain is 
thus made: When the line of drain is marked out, a 
fod in form of a wedge is cut, the grafs fide being the 
narrowed, and the fods being from 12 to 18 inches in 
lyngth. The drain is then cut to the depth requireil, 

but 
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Pwpwation but 1$ contracted to a very narrow bottom, me tods, 
are then fet in with the grafs fide downwards, and 
prefled as far as they will go. As the figure of th f- 
drain does not fuller them to go to the bottom, a ca¬ 
vity is left, which ferves as a water courfe; and the 
fpacc above is filled with the earth thrown out. 

Another invention for draining land is deferibed in 
the agricultural report of the county of Eflex. It con- 
fids of a draining wheel of call iron, that weighs about 
4 cwt. It is 4 feet in diameter, the cutting edge or 
extremity of the circumference of die wheel is half an 
inch thick, and it increafes in thicknefs towards die 
centre. At 15 inches deep it will cut a drain, one half 
of an inch wide at the bottom, and 4 inches wide at 
the top. The wheel is fo placed in a frame, that it 
may be loaded at pleafure, and made to operate to a 
greater or lefs depth, according to the refinance made 
by the ground. It is ufed, in winter, when the foil is 
foft; and the wheel tracks are cither immediately filled 
with draw ropes ami lightly covered over with earth, 
or they are left to crack wider and deeper till the cn- 
fuing fummer ; after which die fiflures are filled with 
ropes of draw or of twilled twigs, and lightly covered 
with the mod porous earth that is at hand. Thus, 
upoii grafs or ley lands, hollow drains are formed at a 
trifling expenee, which anfwer extremely well. It is 
faid that 12 acres may be fully gone over with this 
draining wheel in one day, fo as to make cuts at all 
necefiary didances. 

On flieep paftures a dill Ampler mode of removing 
furfacc water is faid to be prn&ifed in fome places. 
Wherever the water is apt to dagnate, a deep furrow 
is turned up with a ftout plough. Thereafter, a man 

V(itU, 
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with a fpadc pares off the loofe foil from the inverted Preparation 
fod, and fcatters it over the field, or calls it into hoi- 
low places. The fod thus pared and rendered thin, 
or brought to the thicknefs of about three inches, is 
reftored to its original fituation, with the graffy fide up- 
permoft, as if no furrow had been made. A pipe or 
opening is thus formed beneath it two or three indies 
deep in the bottom of the furrow, which is fufficient 
to difeharge a confiderahle quantity of furface water 
which readily finks into it. Thefe furrows, indeed, 
are eafily choked up by any profl'ure, or by the growth 
of the roots of the grafs; hut they are alfo eafily rcllor- 
cd, and no furface is loll by means of them. 

With regard to the duration of hollow drains, or Duration ef 
the length of time that the water will continue to fiow^ 
in them, and thereby to prelerve the foil in a proper 
Hate of drynefs, it mull neccffarily depend, in a great 
degree, upon the nature of the materials with which 
they are filled, and the care that has been taken to 
prevent their being choked up by any accdlion of foft 
foil. Independent of this lull circumstance, a drain 
filled with tlones, like the channel which fupplics a na¬ 
tural lprwig, may endure for ever. Wood, with which 
many drains have of late years been filled, perifhes at 
certain periods according to its nature •, but it docs by 
no means follow, that the drain Ihould lofe its cltedt in 
confequencc of the deltrudtion of the wood. If the 
earth over it form itfclf into an arch, the water will 
Hill continue to flow. Accordingly, it is faid, that 
drains filled with bulhes and llraw have been known to 
run well after 40 years. 
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_j §2. Of Draining Lands rendered ivct by/firings. 

Having thus dated the various modes that have been, 
mod fuccefsfully adopted for draining lands of a fuper- 
abundant moidure caufcd by rain or furface water, we 
fliall proceed to confider the way in which a foil may 
ufually be drained when its undue wetnels is the conl'c- 
quenceof natural fprings, or of water ariling out of the 
bowels of the earth. 

To underdand the principles upon which land, ren¬ 
dered wet by fprings, may be drained for the purpolcs 
of agriculture, it is necefl'ary to attend to the materials 
of which the globe we inhabit is compofed, and to the 
manner in which large quantities of water find their 
way into its bowels. The earth upon which we treai 
is by no means an uniform mafs of matter. It couiiils 
of various layers or drata of different i’ubliances, one 
placed over the other. Thefe layers or drata are fel- 
dom liruated horizontally, but almod always dofeend 
towards one fide or die other. One part of a ifratum 
cr layer often afeends and appears on the furface, 
while die other end or fide of it defeends obliquely 
to a great depth into the earth. Having done fo, it fre¬ 
quently again bends upwards towards the furface; and 
indeed afiumes almolt all the variety of irregular forms 
and bearings that the imagination can conceive ; fame- 
times fuddcnly breaking off and giving place to other 
drata or layers, and fometimes continuing at one cor¬ 
ner while the greater part of it ccafes, Thefe drata 
or layers, of which the earth is compofed, may be con- 
fidered, with a view to the explanation of our prefent 
fubjeft, as of two kinds. Some of them arc porous, 
and allow water to pafs through their fubdancc, and to 

fid 
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Til! up all their cavities anil interflices, fuch as fand,‘ p ^^“ I0 “ 
gravel, fome marls, anil various kinds of porous rocks. < * 

Other layers, on the contrary, do not fuffer water to 
enter into them; fuch as clay, or gravel with much clay 
mixed with it, and rocks of a clofe and compail nature, 
without any fiff'ures or clefts in them. 

It is next to be remarked, that it is chiefly upon high 
mountains that water exifts, or is formed, in very great 
abundance. Not only do the mountains catch and break 
the palhng clouds, which depofite upon them the great- 
fit portion of their watery contents, but they would 
feem to have a power, when neither rain nor clouds 
appear in the Iky, of condenfing, attracting, or fome- 
how forming water from the atmofphere. In the 
jtfeat burning deferts of Africa rain is fcarcely known. 

The inhabitants build their houfes of clods of eanh or 
of lumps of fait. A drizzling lhower, which is apt to 
come once in feveral years, endangers every dwelling j 
and two hours heavy rain would lay a whole city in 
ruins •, yet even there, wherever mountains exift, that 
is to lay, naked rocks which abound in a few diitricts 
of this wildeniefs, water is almoft always found in 
their vicinity ; and, in confcquence of the water, fpots 
covered with the moll luxuriant verdure are feen like 
illands amidlt the dreary trails of moveable and unpro¬ 
ductive fand. 

The upper part of mountains is very frequently co¬ 
vered with a layer of gravel, or loofe and open rock, 
into which water readily penetrates. Thei'e porous 
layers or ftrata defeend gradually into^he bowels of 
the earth, and convey along with them the watef 
which they contain, and have received from the clouds. 

Under the porous ftratum or layer of gravel arc uiual- 

Iv 
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PreparationIy layers of clay or of folid rock, through which the 

t '.) water cannot pafs, but along the upper part of which 
it flows. After defeending, however, a certain length 
obliquely down towards the plain country, the layers 
of porous gravel ufually pafs under new layers or 
ftrata of clay and other impervious materials. Thus, 
as the water in the gravel is confined between clay 
above and clay or rock below, ami mult defeend 
along the gravelly channel which is pervious to it, 
Itreams of water are formed in the bowels of the earth, 
which have their origin in high gravelly foils, and their 
outlets at any place in the low country, where any part 
of the beds of gravel or porous rock, along which they 
flow, happens to approach the furfacc, forming fprings 
and rivulets, and, by their union or conflux, mighty 
rivers, which continue Iteadily to water the furfacc of 
the earth. Hence alfo, in very many lituations, by dig- 
ing pits into the earth, we at laft reach a layer of per¬ 
vious gravel or rock, containing a ft ream of water 
brought, perhaps, from the fummit of a diftant moun¬ 
tain ; and fuch pits can be uftd as wells for fupplying 
water for every domcftic purpofe. 

We have faid that the upper part of the face of a 
mountain is often covered with a bed of porous or 
gravelly fubftanccs capable of taking in water. Upon 
the furfacc, at a certain diitance down the hill, a bed 
of clay begins. The water received above into the 
layer of gravel continues to defeend with that layer 
for a confiderable fpace below the bed of clay ; and 
thereafter the gravel fuddcnly ftops, and the clay above 
unites with the clay beneath, or with fomc other im¬ 
pervious ftrata upon which the gravel all the way rett¬ 
ed. In this fttuation, as the water contained in the 
i gravel 
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gravel can proceed no farther, it hangs withm the fide Preparation 

, r, , r . ■ , . of Land. 

lull as m a bag of clay ; and a relervoir is form- v.— ¥ ■ -a 
ed of water within the earth. When this bag or na<" 
tural refervoir is full, the water contained in it is pref- 
fed upwards againfl the clay by which it is covered. 

It moiftens this clay, and finds its way by chinks 
through all its weaker parts or pores. Thus a belt of 
foft and fpouty land is formed upon the fide of the hill; 
the mode of draining which is very eafy. If a hole is Principle r» 
dug into the earth near the bottom of the bag or re- ml a e 
fervoir of water, fo as to reach the layer of gravel, thel >y , ( PV n 6* 

1 ° _ is drained. 

water will inliantly flow freely out, and, being no 
longer rettrained, it will ceafe to prefs upon the layer 
or llratum of clay that covers it, or to force a paflage 
through its chinks; and the foil will confcqueutly be 
drained. 


Let it he fuppofed, that the porous llratum or layer 
of gravel, inftead of (lopping on the fide of a hill, de- 
feends into a plain or level country, the water all 
the while palling along in its bowels; and that the 
gravel has a layer of clay below and another layer of 
clay above it. After it has reached and palled to a 
confidcrable diftancc along the valley, if the layer of 
gravel either fuddcnly flop and allow the layers of 
clay to come together, or if the gravel have too little 
thicknefs and capacity to allow the water which flows 
within it to pafs eafily along, it will neceffurily, from 
the new fupplies of water which are continually de¬ 
fending, be prefled upwards againfl the layer of clay 
which covers it: as, in the former cafe, the clay will 
be foftened, and the water will filtrate through all its 
weaker parts till it reach the furface, which it will 
keep conflantly wet, and where it will flagnatc in con- 

fequenoe 
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Reparation fequence of the flat and level form of the country. 

v—y—_> Over the fofteft places, a coarfe verdure will fprea.., 
and the roots of the plants intertwining, will form 
lhaking quagmires. In other places, the mofs plants, 
being the only ones which can thrive in the modi and 
ungenial foil which is thus produced, will rapidly 
fpring up, and a mol’s will be formed altogther unfit 
for any purpofe of agriculture. To drain fuch a foil, 
it is evidently only necefl’ary to dig a pit or hole 
through the upper flratum of clay into the gravel, to 
give a free vent or iiTue to the water; which having 
thus found an cafy palTage to the open air, will ccai'c* 
to prefs upon the incumbent layer of clay, or to render 
it moilt. This clay will therefore fpoedily become dry 
and collapl’e; the mofs plants will wither, provided jhe 
furface is properly drained ; and the v hole foil will be¬ 
come folid and fit to be cultivated. 

It fometimes happens, as already noticed, that a piece 
•of territory which lies low is rendered extremely wet 
by rain and fpring water coming from adjacent high 
grounds, and lodging upon its furface, while, at the lame 
time, it is fo completely i'urroundcd by eminences, or 
land-locked, that it cannot be drained at a moderate colt; 
the confequcnce of which is, that the water ftagnates, 
and a mofs or bog is formed. The practical mode of 
draining fuch a bog will be afterwards explained. In 
the mean time it may be remarked in palling, that the 
principles which we have already dated concerning 
the manner in which the globe is made nip of various 
ftrata, indicate the way in which fuch a bog may be 
drained at a cheap rate. It is only neceflary to dig a pit 
at the lowed part of it, down through the clay, or other 
impervious layer that holds up the water, till a porous 

ftratum 
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.flratum is reached capable of conveying away the fur- Preparation, 
tdcfc water down the country below ground to the lea, > .. w ... * 
or to fuch rivers as it may chance to be connected with. 

The whole art of draining land where the wetnefs is 
occafioned by water prefling upwards from the bowels 
of the earth, depends upon thefe principles. It is an 
art whole importance is not yet fuliiciently appretiated, 
hccaufe imperfectly underilood, and bccaufe it has not 
yet been carried in practice to its full extent. It is pro¬ 
bable, however, that at no remote period it will be held 
in univerf.il dlimation, on account of the command of 
thole hidden ltveams that are contained ill the bowels of 
the earth, which it will give to mankind for the pur- 
poles of an improved agriculture, and for the fcrvice of 
commerce in filling canals and giving motion to every 
kind of machinery. A dil'pute exilts about the original Dilpntc a- 
d'.fcoverv of thi-. art. The celebrated writer upon agri- tint difeo- 
culture, l)r James Amici fon of Aberdeen, in his “ El- vt ‘ n ; r 0 C** 1C 
fi.ys on Agriculture and Rural Affairs,” published in‘baminp 
’ 7 75, was undoubtedly the lirll perfon who explained «ct by 
to the world the 'nature of the art of draining land ren- f P rin 2'* 
dered wet by fprings, and the principles upon which it 
ought to proceed ; having been led to the inveltigation 
many years before, by his having fortunately fucceeded 
in draining a bog by a linking a pit in it through the 
clay till an opening was made into the gravel or porous 
lfratum, from which the water rallied up vehemently. 

In the mean while, it had happened that Mr Jofeph 
Elkington, pofleflbr of a farm in England called Princc- 
thorp, in the parilli of Stratum upon Dunlmore, and 
county of Warwick, almolt as early as Dr Anderl'on, 
liad accidentally difcovcved tliat land might be drained 
in many fituations by making a fmall hole into the earth. 

Vol. I. Y Being 
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? ^P^ a, j on Bring a man of conftderable natural ingenuity, though, 

W" y it is faid, of little literature, he had the addrefs to take 
advantage of the difeovery he had made, with a view 
to the improvement of his affairs. He therefore com¬ 
menced the trade of a drainer of land; and by the no¬ 
velty of draining land by a fmall hole bored often at a 
confiderablc diffance from the wetteft part of it, and 
by conducting himfelf in a mylterious manner, he ac¬ 
quired great reputation, and was extenfively employed. 
This employment he appears to have merited, as his 
operations were attended with very great fucccfs. Af¬ 
ter the eftabliihment of the Board of Agriculture, its 
members, who appear to have been unacquainted with 
Dr Andcrfon’s publication, fuppofed Mr Elkington to 
be the only difeoverer and poffcflbr of the art of draft¬ 
ing land wet by fprings in the way now mentioned; 
and upon their recommendation, parliament bellowed 
a reward of i oool. upon him. It was furely an unfor¬ 
tunate circumllance, that the firft premium granted up- 
pon the recommendation of this board, ffiould have pro¬ 
ceeded upon a error, as it undoubtedly did ; for although 
Mr Elkington had die merit of being die firft who in¬ 
troduced this art extenfively into practice, there is no 
doubt that Dr Anderfon, by whom alfo it was difeover- 
ed, was the firft who explained its principles to the 
public, and that at a period when Mr Elkington’s fe- 
cret remained with himfelf. After all, however, it is 
not to be fuppofed that the theory of this art was ab- 
folutely unknown, although thefe perfons appear to 
have been the firft who propofed to apply it extenfively 
to the purpofes of agriculture. It is faid that the prac¬ 
tice is very ancient in Italy, when a well is dug, to 
avoid die expence of going to a great depth, by bor¬ 
ing 
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ing with an auger in the bottom of the pit, in thq Preparation 
hope of reaching the porous ftratum which contains' — v -'a 
the water. And in Germany it appears, as will be 
afterwards noticed, that the pradice has long exifted 
of draining land-lockcd bogs, by letting down the wa¬ 
ter by means of a pit through the impervious clay, 
to a porous fubftratum. 

We (hall, now proceed to ftate the mod approved 
pradical modes of draining land that is rendered wet by 
fprings, or water afeending out of the earth ; and as the 
Board of Agriculture inftruded Mr John Johnfton, 
land furveyor, toinfped Mr Elkington’s principal drain¬ 
ings of this fort, and to give an account of them, we 
(hall give all due attention to the contents of the report 
made out by that gentleman, which is underftood to 
have been executed with much fidelity and accuracy; 
though we (hall alfo exhibit, at the fame time, tire prac¬ 
tice of other intelligent perfons upon the fame fub- 
jed. 

In the pradice of this art it will readily occur, that Practical 
it is of the utmoil importance to obtain a knowledge of draining 
the internal ftrudure of the earth, and of the man- 
nor in which its various layers or ftrata fucceed, and i'pring>. 
are ufually intermingl ’d with each other. This ob- 
jed, however, can only be attained in any confidcv- 
rable degree of perfection by obfervation and expe¬ 
rience. There arc foveral ways,, however, by which 
a man of fagacity and refledion may greatly abridge 
the difficulty of this ihnly, fo as in a (liort time to en¬ 
able himfclf to practice the art of draining with con- 
fulcrable fuccefs. The lure it way of afeertaining the 
inclination of the different ftrata, or the way in which 
they lie upon each other and the diredion in which 
Y Z they 
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Preparation they defcend into the earth, confilts of examining the 
L “ bed of the neareit rivers, and the appearance of their 
banks when fteep and broken, fo as to lay bare the 
different itrata of earth adjoining to them. Pits, quar¬ 
ries, and wells, that have been dug in the neigh¬ 
bourhood, may all'o be examined with the fame view. 
Ruffles, fmail elder bullies, and other plants which grow 
on the wettell foils, alfo frequently afford fvmptoms of 
the line under which an internal refervoir of water is 
placed, and is prefling upwards from wanting a free paf- 
fage below ground. 

To drain It is often of much importance, even in Ihecp coun- 
thc lirlo or tries, to drain the fide of a bill, not only becaul'e wet 

a hill. # b 4 

land is more unproductive than that which is properly 
drained, but becaul'e tire fupcrabundancc of moilluriMs 
apt to introduce and to keep up among the flock that 
dcltruciive and incurable difeafe, the rot, for which 
draining is an almoll infallible preventive. It is. cheaply 
executed in fuch fituations, becaufe the drains for col¬ 
led ing and leading off the water, may ufually be left 
uncovered. Let it be fuppofed then, that in eonl'equcnce 
of internal fprings at a certain diltanee down the de¬ 
clivity of a hill, or upon any other defeending furface, 
the ground becomes wet and fpouty, and unwholefome 
for Ibeep, and unfit for agriculture; tlie bell mode of 
proceeding with a view to drain it is this. It ought to 
be recollected, that the caufe of the wetnefs is this: The 
rain water at the fummit of the high ground is received 
into a porous (tratum of gravd, with which it defeends 
down the fide of the hill, till it comes to be covered 
with a clayey foil. After defeending under the cover¬ 
ing of clay to fonie diltanee, the gravel or porous under 
foil fuddenly ceafes; the clay becomes deeper, and 

touches 
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'toadies the rock or another inferior bed of clay. InPrepamion 
this (ituation, the water, unable to dcfcend farther, re- — v —la 
^ g or g cs aad prefles upwards upon the clayey foil which 
covers it, rendering it moilt and fwampy in every 
part, and oozing through all its weaker crannies. Thus 
it forms a belt of moilt ground along the face of the 
hill, from which the water perhaps defeends and da¬ 
mages every part. To drain this declivity, begin at the 
bottom and carry up a ditch towards the wet ground. 

As the object is to let out the water at the lowed point 
of the refervoir or natural bag in which it is contained, 
by making an opening into the gravel there, it will be 
proper, as the ditch proceeds upwards, frequently to 
bore holes with an auger of about two inches diameter 
to a confiderable depth, that is, about 15 feet, though 
fomelimes it is n .ceiiiiry to go to twice that depth. As 
long as the water t» not found by boring, the ditch mud 
be car rim! upwards, and new auger holes formed; when 
at lad the auger by boring reaches the lowed part of 
the gravel or refervoir of water, the water will immedi¬ 
ately ruih forth with confiderable violence at the hole 
formed by it, and will continue ever alter to run with¬ 
out any danger of choking up. When the bottom of 
the refervoir of water or layer of gravel is thus found, 
another ditch ought to be drawn acrofs the head of 
the former along the face of the hill, lb as to form the 
figure of the letter T. In the upper ditch or drain 
that runs along the face of the hill, auger holes ought 
to be bored at ftiort didances, to let out the whole wa¬ 
ter from the interior refervoir or llratunt of gravel. 

The whole procefs will be ealilv underttood from con- 
fidering Plate XV. Care ought always to be taken 
in digging the upper drain along the face of the hill, 

Y 3 to 
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. , , t i,» water may defeend 

Preparation to form it in fuch 3 » V . ■ • , . , . . efgft 

.... A ro».,,.is the flitch tint formed, which is munaed 

to convey it down the lull to the neareft brook. The 

old practice or mode of draining ground in this fitua- 

tion before the ul’e of the auger was underftood, and 

before men had reflected upon the way in which water 

is often confined in the earth, confiding of digging a 

trench wherever the lpouty land commenced. As 

this was not deep enough to reach the evil, that is, to 

penetrate to the refervoir of water, it produced only a 

partial remedy. Other parallel ditches of the fame kind 

were therefore cut the whole way down the declivity, 

and being filled with loofe ftones and connected with a 

descending ditch, each carried oft'only a portion of fur- 

face water, leaving the foil flill cold in confequence bf 

the wetnefs of the bottom. 


In performing the operation already deferibed, fome 
difficulties are apt to occur in confequence of the irre¬ 
gularities with which the ftrata are often placed in the 
earth. In boring in the afeending trench, in the firit 
part of the operation, with a view to difeover the ioweft 
point at which the water may be let out from the inter¬ 
nal refervoir, the operator is fometimes apt to be miffed 
by finding water before he has come high enough to 
reach the place at which the porous flratum flops. This 
arifes from its fometimes happening that at the bottom 
of the refervoir fmall leakages occur, and a portion of 
the water finds its way downwards through crannies 
in the earth to fome diltance from the main refervoir. 


When the auger in boring meets thefe leakages, they 
are apt to be miftaken for the main hotly of water, 
and the operator can only guard himfelf againft fuch 
errors, by forming an eftimatc of die quantity of wa¬ 
ter 
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ter which the adjoining high grounds ought to afford. Prcparnioi 
u the quantity of water that follows the auger be very, of L ° ritl - 
trilling, while the extent of high ground is great, he may 
be allured that he has not yet reached the great caufe 
of the wetnefs of the foil. It alio foinetimes happens 
that the crofs drain carried along the face of uic hill, 
may in fome places be below the level of the rel'ervoir 
of water, while it is upon it at other places. In this 
cafe, when the auger by boring in the crofs trench 
brings no water, it will be necdlary to bore above it, 
and to conduct the water that is there obtained by a 
fnrall cut into the general crofs trench. 

It fometimes happens that hills are compofed of al¬ 
ternate ftrata, of rock and land anil clay, which relt ho¬ 
rizontally or nearly fo upon each other, and penetrate 
and form the in ti's of the hill. In fuch cafes the foil 


above the fand or rock is often dry and productive, 
while the clay is wet and fwampy. In this cale, the 
higheft part of the hill being generally porous, re¬ 
ceives the rain water, which defeends through it till it 
meets the impervious clay, which forces it to flow to 
the furface, which it renders wet. Having overflowed 
the upper clay l’uvfacc, it is immediately ablorbed by 
the next porous ftratum j anti defeending into it in like 
manner, again ifliics at the lower fide of it, and in¬ 
jures the furface of die next bed of clay, as it did diat 
of the fir It. To drain a hill fide of this defeription, it 
is necdlary to make a trench along die upper fide of 
every belt of rulhy or boggy foil to receive the water 
from the fuperior porous foil, and to lead the whole 
water dius obtained by one or more ditches downwards 
to the bottom. 

Where a foil i$ compofed of intermixed varieties, with 

y 4 cla y 
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Preparation c l a y predominating, it is fometimcs very difficult to* 

*... 1 drain, as it is apt to form itfelf into a variety of hollow 

refervoirs, each of which holds water like a cup, while, 

at the fame time, thole hollows being full of porous 

materials, the lurfacc of the foil is fullieiently regular. 

Thus, in wet feafons, patches of moiil unwholefomo 

foil are formed, not by fprings for which they may be 

miltaken, but by rain water held up by day in tl.cfe 

disjoined cavities. They can only be drained by fopa- 

rate covered cuts, communicating in the limited way 

poflible with one or more main drains. 

To drain a With regard to the drainage of bogs, it has already 

tii'4 thetn - been remarked, that they are either Inch as can have 

tor afixnd their water carried off by a communication, at a toler.i- 
iroely. - 

ble expcnce, with lbme adjoining lower ground ; dr 

they are land-locked, fo as not to admit of being drain¬ 
ed in this way. With regard to the former, or thole 
which can be drained by trenches for conducting the 
water to an adjoining low country or river, they may 
be rendered wet in two ways : lit, By fprings oozing 
out of the adjoining higher ground, in a regular line 
along the upper fide of the wet furfacc, which a fiord 
water that Magnates upon the furfacc of the inferior 
ground, forming it into a bog. To render free from 
water a bog of this kind, nothing more is neeclLry than 
merely to drain the upper adjoining fwampv ground 
in the way that has been already Hated, and to convey 
away to a diltance the water produced by it, in regular, 
open, or hoi low drains.—The fccond clafs of bogs ren- 
■ dcred wet by fprings, cotilifts of thofe in which the 
many fprings that appear are not confined to one regu¬ 
lar direction along‘the upper fide, but burft out every¬ 
where, forming (baking quagmires, over which it is 

dangerous 
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■dangerous for cattle to pafs. The upper part of fuch^F 1 onion 
bogs ufually confilts of peat-earth. Below that is found i .’ v 
a bed of clav, extremely wet and foft, through the 
crannies of which fmall quantities of water are conti¬ 
nually oozing. When the lowelt part of fuch a bog 
is found, or the place in which it will be mod conve¬ 
nient to convey away the water, little more is ulually 
neceflary than to dig proper trenches, and to bore with 
the auger through the llratum of clay to the porous 
llratum containing the water. To drain an extenfive 
bog, it will ufually be neceflary to dig a trench from 
end to end of it, with crofs trenches at con Adorable di- 
Itances, the bottom of the whole being frequently pe¬ 
netrated with the auger, fo as to allow a free paflage 
fift the water to afeend ; the effect of which will be, 
that the nature of the furrounding foft foil will fpeedily 
be altered, in consequence of the water being removed 
from beneath it. It will become dry and folid, and loon 
fit for hearing the plough. The lame cfleet would fol¬ 
low although onlv a Angle perforation were made 
through the inferior llratum of the bog •, and accord¬ 
ingly Mr Elkington is faid I'ometimes to have luceecded, 
while he drained a bog, in railing the water from it 
conliderablv above its own level, for any purpofe for 
which it may be required. This was done by rearing 
around the perforation, a building of brick, puddled 
around and within with clay, to the top of which the 
water rote, and was from thence conveyed away in 
pipes or other wife. 

That the whole of this important fuhjeet, of draining DrAn(ier _ 
land rendered wet by fprings, may be better under- 
Hood, we lhall give an account of it as deferibed by lpouiviaiui. 
Dr Auderfon, in Ills Efl'ays publilhcd in 1775, already 

mentioned. 
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Preparation mentioned. Suppofing, fays he, a defeending ffratum. 
of fand or gravel lltould be difeontinued, and that the 
itratum above it lhould be of a coherent clayey nature j 
in tliis cafe, the water being pent in on every fide, and 
being accumulated in great quantities, mud at length 
force a paffhge for itfelf in fome way, and prefling 
ftrongly upon the upper furface, if any one part is 
weaker titan the roll, it would built forth, and form a 
fpring ; but if the texture of every part of this flratum 
were equally lirong, the water would fqueeze through 
many fmall cranun-s, and would ooze out in number- 
lefs places, l'o as to occaflon that kind of wetnefs that 
is known by the name of a fpouting clayey foil. 

The cure in this cafe is caiiiy effected.—For if a 
ditch of a confidcrablc fr/.c is opened towards the lowAf- 
moft part of the fpourin^ ground, fo deep as to pene¬ 
trate through the upper Itratum of clay, and reach to 
the gravel, the water will rife up through it at firft 
with very great violence, which will gradually decreafe 
as the prcfl'ure from the water behind is diminished; 
and when the whole of the water accumulated in thu. 
fubterraneous rel'ervoir is run off, there being no long¬ 
er any preffure upon the clay above it, the whole foon 
becomes as dry as could be defired, and continues fo 
ever afterwards, if the ditch is always kept open. This 
the doctor fays he can aflert from experience, having 
rendered fome fields of this kind that were very wet 
quite dry by tliis method of treating them. The at¬ 
tentive obferver, he adds, will readily perceive, that 
if any field that is wet from this caufe admits of being 
ploughed, it will be in equal danger of being hurt by 
being raifed into higher ridges, with the other kind of 
damp ground before mentioned. For as the depth of 

earth 
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earth above the refervoir would he ftnallcr in the deep Preparation 

furrows than anywhere clfc, there would of confequcnce i_v—- - 

be lefs refiilance to the water in that place, fo that it 
■would arife there in greater abundance. And if, in this 
cafe, a farmer Ihould dig a drain in each furrow, as a 
confidcrable quantity of water would rife into them, in 
fomc cafes the ground might be improved, or even 
quite drained thereby, elpecially if they Ihould have 
accidentally reached the gravel in any one place} al¬ 
though at an expence much greater than was ncceflary. 

“ 1 take notice of this circumllance, fays he, in fomc 
nteafure to prevent the prejudice that l'ome inattentive 
obfervers might entertain ag.iiull what was laid before 
of this method of draining, from their having accidcn- 
t.fllv foen fomc fields that may have been bettered 
by it. 

“ Bogs are onlv a variety of this lafl-mentioned kind 
of wot ground ; and, therefore, ought in general to be 
drained after the fame manner with them. Clay is a 
fubll.mce that Itrongly refills the entrance of water into 
it: but when it is long drenched with it, it is, in pio- 
cefs of time, in fome nteafure diilblvcd thereby; lofes 
its original firmncfs of texture and confidence; and be¬ 
comes a fort of femi-fluid tnafs, which is called a kg ■ 
and as thele are fometimes covered with a ft tong feurf 
of a particular kind of grafs, with very matted roots, 
which is ftrong enough to bear a fmall weight without 
breaking, although it yields very much, it is in thele 
circumltances called a /waggle. But, whatever be the 
nature of the bog, it is invariably occaiioned by water 
being forced up through a bed of day, as juft now de- 
feribed, and difl'olving or foftening, if you will, a part 
thereof. I fay only a part; becaufe whatever may he 

the 
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the depth of the bog or fwaggle, it generally has a pe¬ 
tition of folid day between it and the refervoir of v.a- 
tcr under it, from whence it originally proceeds : for if 
tlris were not the cafe, and the quantity of V'atcr were 
coniider.ihle, it would meet with no futlieient refinance 
front the bog, and would iflue through it wit!; violence, 
and carry the whole fenii-iluid m.ifs along with it. Hut 
this would more inevitably be the cafe, if there was a 
emit at the bottom of tire bog, and if the cruft Ihould 
ever be broken, efpecially if the quantity of water un¬ 
der it were very confiderable : and as it is probable, 
tlv.it, in many cites of this fort, tbe water (low ly difi- 


fidves more and more of this under crult, I make no 
doubt but tint, in tin revolution of many ages, a gr ae 
many eruptions of this kind mav have happened, al¬ 
though they may not have been deemed of importance' 
enough to have the hiltory of them tranlinilted to po- 
fterity. Of this kind, although formed of a different 
iubflance, I confider the flow of the Solway mots in 
Kortliumberland to have been ; which, upon the 16th 
of November 1771, burlt its former boundaries, am? 
poured forth a prodigious ttream of femi-tluid matter, 
which in a (hurt time covered feveral hundred acres of 
very fine arable ground. Nor will any one, who is ac ¬ 
quainted with the nature of mol’s,—who knows its re- 
temblance to clay in its quality of abforhing and retain¬ 
ing water, and its very only difliilibility therein, be fur- 
prifed at this; as from all thefe properties, it is much 
better adapted for forming an ex ten five bog, and there¬ 
fore in greater danger of producing an extenlive deva¬ 
luation by an irruption of the water into it, than thole 
that are formed of any kind of clay whatever. 

“ If the bog, or fwampy ground, is upon a declivity, 
- the 
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the ditch ought to be carried acrofs the field about Prcprmiim 
the place where the lowed fprings arife. Hut if tire > < 

furface of the ground is level or nearly fo, fo as to 
form foft quagmires, interfperfed through the whole of 
the field, it will be of little confequence in what part 
the drain is opened ; for if it is dug up fo deep as to 
allow tin* water to rife i:i it with freedom, it will iflue 
through that opening, and the field will be left perfect¬ 
ly dry. 

“ Hut as it may frequently happen ihat the dratum 
of gravel iliould be at a confidcrable depth beneath the 
furface of the earth, and as it may he fometimes even 
below the level of the place into which the drain mult 
be emptied, it might fometimes be extremely difficult 
t§ make a ditch to deep as to reach the bed of faitd or 
gravel. Hut :: 1 luekv for us that this is not ahfolute- 
ly neccti'aiy in the preient calc; as a drain of two or 
three icet deep, will be equally eil'eclual with one that 
Ihould go to the gravel. Ai! that is neceifary, in this 
cafe, is to fink pits in the courfc of the drain, at a mo¬ 
derate didance from one another, which go ib deep as 
to reach the gravel ; far as the water there meets with 
no relillanee, it readily (lows out at thole openings, and 
is carried oil' by the drain without being forced up 
through the earth ; 1 b that rhe ground is left entirely 
dry ever after. 

“ i have likewife drained feveral fields in this wav. 
and as I have generally found the appearances pretty 
much alike, I dull, for the information of the inexpe¬ 
rienced reader, give a Uiort account of them. 

“ If you attempt to make your pit in one of tliefe 
loft quaggy places where the water is found in great 
■abundance, you will meet witlt very great difficulty in 

forming 
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JPreparatlon forming it; for as the fubftance of which it is compo- 
Lam), j g j t w jjj a j wa y S g ow i n t 0 the hole as fall as 
you dig it; on which account I would advife, not to 
attempt to make the pit in the fwaggle, but as near it 
in the folid earth as you conveniently can. However, 
if it is pretty firm, and of no great extent, it is fome- 
times practicable to make a pit in the foft bog at the 
drieft time of the year. This I have, fometimes prac¬ 
ticed, which gave me an opportunity of obferving the 
nature of thefe bogs more perfectly than I otherwife 
would have had. In the trials of this kind that I have 
made, this foft quaggy ground has feldom been above 
three or four feet deep; below which I have always 
found a ftratum of hard tough clay ufually mixed with 
{tones, and fo firm that nothing but a mattock or pick¬ 
axe could penetrate it: and as this is comparatively fo 
much drier than the ground above it, an inexperienced 
operator is very apt to imagine that this is the bottom 
that he is in fearch of. In digging through this ftratum, 
you will frequently meet with finall fprings oozing out 
in all directions; fome of them that might fill the tube 
of a fmall quill, and others fo fmall as to be fcarce per¬ 
ceptible : but without regarding thefe, you muft conti¬ 
nue to dig on without interr.iiifion till you come to the 
main body of the refervoir, if I may fo call it, that is 
contained in the rock, gravel, or fand ; which you will 
generally find from two to four feet below the bottom 
of the fwaggle, and which you will be in no danger of 
miftaking when you come to it: for, if there has been 
no opening made before that in the field, as foon as you 
break the cruft immediately, above the gravel or rock, 
the v'ater burfts forth like a torrent, and on fome oeja- 
fions rifes like a jet d’eau, to a confiderable height above 
I die 
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the bottom of the ditch ; and continues to flow off with Prrparatio* 
great impetuofity for fome time, till the pent-up water > — v 
being drained olT, the violent boiling up begins to fub- 
fide, and the (Irength of the current to abate; and, in a 
fhort time, it flows gently out like any ordinary fpring ; 

—allowing it to remain in this ftate, the quaggy earth 
begins to fubfide, and gradually becomes firmer and 
firmer every day; fo that, in the fpace of a few months, 
thofe bogs which were formerly fo foft as hardly to fup- 
port the weight of a fmall dog, become fo firm that ox¬ 
en and horfes may tread upon them without any danger 
of finking, at the very wetteft fcafon of the year. I 
have had a field of this nature, that, by having only one 
fuch pit as I have now deferibed opened in it, was cn- 
titfely drained to the difiance of above a hundred yards 
around it in every direction. But as it is poflible that 
the ilratum in which the water runs may be in fome 
places interrupted, it will be in general expedient to 
make feveral of tlicfe pits, if the field is of great extent; 
always carrying the drain forward through the lower- 
moft part of the field, or as near the quag as you conve¬ 
niently can; and finking a pit wherever you may judge 
it will be mofl neceflary. But if the ftratum of gravel 
is not interrupted, there will be no violent bur It of wa¬ 
ter at opening any of thefe after the firft, as I have fre¬ 
quently experienced. To keep thefe wells from doling 
up after they are made, it is always expedient to fill 
them up with fmall Hones immediately after they are 
made, which ought to rife to the height of die bottom 
of the drain. 

“ I have often imagined that the expence of digging 
thefe pits might be faved by boring a hole through 
this folid ftratum of clay with a large wimble made 

on 
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Preparation on purpofe; but as I never experienced this, I call* 
V " - J .. > not fay whether or not it would anfwer the defired end 
cxa&ly. 

“ If the whole field that is to be drained confifiis of 
one extenfive bog, it will require a long time before 
the whole work can be entirely finiihed, as it will be 
impoffiblc to open a drain through it till one part of 
it is firft drained and become folid ground. In a fitu- 
ation of this kind, the undertaker, after having opened 
a drain to convey the water from the loweit part of the 
bog, mull approach as near to the fwampy ground as 
he can, and there make his firft pit; which will drain 
off the water from the neareft parts of the bog. When 
this has continued open for fome time, and that part of 
the bog is become fo folid as to admit of being worked, 
let him continue the ditch as far forward through it as 
the fituation it is in will admit of, and there fink another 
pit; and proceed gradually forward in the fame man¬ 
ner ; making crofs cuts where neceffary, till the whole 
be finiihed. 

“ In this manner may any bog or trad of fpout- 
ing ground of this nature be rendered dry at a very 
inconfiderable expence} and as there can be no other 
method of draining ground of this fort cfle&ually, 1 
recommend the ftudy of it to the attention of every di¬ 
ligent farmer who may have occafion for it. Let him 
firft be extremely cautious in examining all the circum- 
ftances of his particular fields, that he may be certain 
which of the dalles above enumerated it may be rank¬ 
ed with; and when he is pcrfeclly fure of that, he 
may proceed without fear, being morally certain of 
fuccefs. 

We lhall add the fubftance of a paper on this fub- 
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jc£, for which the author received the filver medal of Prep» r »tjon 
the Society inftituted for the encouragement of Arts, > — 
Manufactures, and Commerce. That author is Mr^^ e o d f gcl 
John Wedge of Bickenhill, near Coventry, who isdraining. 
not only a great farmer himfelf, but had likewife been 
employed by the earl of Aylesford in the management 
of feveral eftates. Encouraged by his lordihip’s libera¬ 
lity, Mr Wedge informs the fociety, that he had been, 
employed for fome years in draining large portions of 
land, of which part was in the earl’s occupation, and 
part in his own, as tenant to his lordlhip. The prin¬ 
ciples upon which he proceeded, as well as his mode of 
procedure, he Hates in the following terms : 

In every country there are large portions of land 
that, in wet feafons, have always what may be called a 
dry furface , and other portions of land that have always 
a ms'ifl or •wet furface; the former of thefe admitting all 
the water which falls upon them to fink freely through 
their pores to various depths, till falling on clay, or 
fome other un&uous earth, whofe pores will not permit 
it to pais through^ it is there held up to a height pro¬ 
portioned to the quantity of water which conies upon 
it, 'and the facility with which that water is difehar- 
ged. Thus, held up to various heights, it ferves as 
a fountain to diftribute its water (either by veins of 
fand, pebbles, or rock, according to the formation of 
the different under ftrata) on the neighbouring lands; 
and there forms bogs and other varieties of wet furface, 
on a bafts that will be always found to confift of marl 
or clay, or fome mixture thereof. The effe& of wa¬ 
ter thus diftributed may be divided into two clafles. 

The firft clafs, where the water is thrown out by a 
body of marl or clay, &c. upon the furface of defeend- 

Yol. I. Z ing 
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fteparation ing ground, and in the valley (there held up by clay 

W-y"'* <alfo) forms bogs or fwamps. The fecond daft, where 
the water is held up by marl or clay, as before, having 
above that marl or clay a ftratum of fand, or pebbles, 
through which the water paffes j and above thofe fands 
or pebbles another ftratum of marl or clay, through 
the weakeft parts of which die water, by a continual 
preiTure from its fountain, forces a paffage upwards} 
and thus, through the weakeft parts of the marl or 
clay, fumiihes a continual fupply of water on the fur- 
face, for the formation or growth of bogs, &c. in pro¬ 
portion as this water is more or left abundantly fup- 
plied by its fountain or head, namely, the higher lands, 
into which rain-water freely paffes, as before deferibed. 
There are alfo different foils, under different circuin- 
ftances, which may form a diird clafs of land for drain¬ 
ing ; fuch as ftrong deep foils, or open light foils, hav¬ 
ing near the furface a body of marl or clay. In either 
of thefe cafes, the water which falls on the furface mult 
for rcafons which are felf-evident, keep fuch lands, in 
rainy fcafons, conftantly wet and cold; and it (bould be 
obferved, that a mixture of all the three before-deferibed 
claffcs of wet land fometimes occurs in one field, by fud- 
den alterations of the under ftrata, and thereby perplex¬ 
es the operator, by requiring all the different modes of 
draining in the fame field. 

If it be admitted that bogs are thus formed and fed, 
their cure may be effected with certainty: The firft 
clafs, by cuttidg through the ftratum (be it fand, peb¬ 
bles, or rock), that conveys the water to the bog, and 
Carrying off that water by a dofe drain to fome proper 
place, where the level admits of its difeharge: The fe- 
epnd daft, by finking a drain to any convenient depth 
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in die upper clay} and then digging or boring with^P»wioa 

a large auger, at a fmall diftance on one fide of this . y 

drain, through the remaining part, be it (the upper 
clay) ever fo deep, into the under ftratum of fand, peb¬ 
bles, or rock, through which the water paffes; which 
will then rufli up into the drain fo made, with a veloci¬ 
ty proportioned to the height of the land or fountain 
whence it is fupplied. As this drain advances through 
the land, holes muft be dug or bored, as before, every 
feven yards, or at fuch diftance as the ftrength of the 
fprings may require; and the whole of the water thus 
brought up by tapping the fprings, is carried off by the 
drain made in the upper clay, which muft be a clofe 
one, to its proper level, and there difeharged. 

By both thefe methods of draining, large trails of 
land, under favourable circumftances, may be cured with 
one drain. The bell place for fixing thefe drains is 
where the ftratum that conveys the water comes neareft 
to the furface;. and the belt method of afeertaining that, 
is to bore or dig in different parts through the different 
under ftrata. 

The third clafs may be eafily cured by clofc drains, 
at fuch diftances and depths as will belt carry off the 
furface-water. It may not be improper to obferve, that 
where the different ftrata or meafures crop out, that is, 
become gradually more and more (hallow in fome cer¬ 
tain dire&ion (as is often the cafe, till, one after the 
other, they all prefent thcmfelVes in fucccflion on the 
furface of the earth), draining may often be much more 
eafily and better effe&ed by crofiing with the drain the 
different ftrata or meafures, where the levels and other 
circumftances will admit. 

Some of the land drained was part of a common, in 
7* 1 the 
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"the parifh of Church Bickenhill, in the couiity of War* 
i wick ; part of it was covered with mofs and ling, had 
a peaty furface, about fix inches deep, and produced 
little or no grafs: in all wet feafons it was filled quite to 
the furface, and often overflowed, with water. Some 
of the land was much more uniound, deeper of peat, 
and covered with mofs, in moft parts nine inches long; 
another part was an abfolute bog in all feafons. 

Having dug or bored with a large auger into fevcral 
parts of the land, Mr Wedge found peat, gravel, and 
fand mixed, and a quickfand almoft uniformly. The 
quickfand in every part, after getting an inch or two 
into it, feemed almoft as fluid as water. Judging from 
this, that no materials for a drain could be laid in the 
quickfand, but what it would immediately bury, *hc 
dug a trench almoft to the quickfand, leaving gravel, 
&c; of fuflicient ftrength to bear up the materials for a 
hollow drain; thefe materials were two fidcs and a co- 
verer of ftone, with a peat-turf on the top to keep out 
the foil. At every feven yards forward, by the fide of 
this drain, he dug a hole in the quickfand as deep as 
it would permit. From thefe holes the water rofc free¬ 
ly into the hollow drain, and was by it difeharged at a 
proper level. It may be proper to remark, that the 
ftone made ufe of for this drain, and all others here 
mentioned, was a red fand and rag-ftone, which eafily 
fplit into proper fizes for the putpofe, and is very du¬ 
rable $ it coft about fixpence per ton getting, exclufive 
of carriage. The drain thus formed ran on the whole 
rather freely, and made die land dry for a few yards on 
each fide thereof, but was far from having the effe£t he 
improperly expefied} for it evidently appears that the 
drain could only take a very fmail portion of the water 
» from 
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from Co large a quickfand, which it did not penetrate.«on 
more than two inches; and that it could drain only to . i 
its own depth, or, at moll, to that depth in the fountain 
which fupplied the quickfand. His purpofe was then 
defeated; and his motive for mentioning this error can¬ 
not, he hopes, be miftaken. 

He now did what he fays he ought to have done be¬ 
fore, that is, he examined the different ftrata to a great¬ 
er depth, particularly on the bog, and at the upper 
edges thereof, and found the hog to be what has been 
defcribed under the firft clafs. He therefore determin¬ 


ed to attempt die cure in the manner before prefcribed 
for that clafs, namely, to cut through the whole pf die 
ftratum (in this inftance, of quickfand), through which 
h*e found the water pafs. This he effected as follows : 
The fummer being dry, and favourable for the purpofe, 
and having previoully made his main open drain, he be¬ 
gan his main clofe drain the firft week in June 1791, 
three feet wide, on the declivity near the edge of the 
great bog. In the firft operation he dug through the 
peat, the hard fand, and gravel, and one fpade’s graft 
(about nine inches deep, and feven inches wide) into 
the quickfand the whole length of diis drain, which was 
73 perches, of eight yards to the perch, in length. 
The drain thus dug ran copiouily, not lefs than 60 gal¬ 
lons per minute. In this ftate he left it about nine 
days : the effect of it was rapid, both above the drain 
and on the bog below. Upon examination, he now 
found about three inches on the top of the fpade’s graft, 
which had been made into the quickfand, perfe£kiy dry. 
He then dug out thefe three inches of dry fand, to near¬ 
ly the whole width of the'drain, three feet; and at the 
&me time dug out, as before, another fpade’s graft, 
Z 3 front 
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Preparation from the top of the quickfand, as near the middle of 

« T ' ■ die drain as poffible. This was left to run a few days, 
as before, and had the fame cffc& i namely, three or 
four inches more of the top of the quickfand became 
dry and bard. The fame operation was repeated again 
and again with die fame effett, till the purpofe of get¬ 
ting through this quickfand was* completed, fo far at 
leaft as the level of the main open drain would permit. 
The ftream of water continued inercafing during the 
whole operation j the bog below the drain was quite 
<lry, and the land above perfe&ly fo. The drain which 
was firft made, and continued running for fome time 
during the progrefs of the main clofe drain, became 
gradually dry; and has not, fince that drain was finilh- 
ed, difeharged one finglc drop of water. Great care was 
necefiary, in making the main clofe drain, to keep the 
ftream of water in the middle of it, otherwife the cur¬ 
rent would have undermined the Hides, as it fometimes 
’ had done, and caufed them to fall in. For this reafon 
it was neceflary, when the dry fand was taken from the 
top of the quickfand, immediately to take out a fpade’s 
graft from the middle thereof, in order to divert the 
current from the fides. 

The main clofe drain thus made was three feet wide 
at top, about nine feet deep on the average, and, be¬ 
velling a little from the top, it was about one foot ten 
inches wide at the bottom. The ftone and other mate¬ 
rials were put into this drain in the following manner * 
i. Where the drain went through the quickfand into 
the ftratum of clay below it, as in moft places it did, 
the bottom, and in fome inftances the fides, wanted no 
particular fecurity; but where it did not go quite 
through the quickfand, which the level of his main 
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©jj&n drain in fome places would not admit, the bottom 
of the drain was covered half an inch thick with ling s > .■■■„— t 
then peat turfs, one foot wide and three or four inches 
thick, were cut in convenient lengths, and placed on 
their edges 4jn each fide of the bottom of the drain, 
forming two Tides of a trough of peat; then fide ftones 
about eight inches high, and a done coverer, were put 
in upon the ling between the peat turfsa large peat 
turf, near two feet wide and four inches thick, was 
then cut and firmly placed over the whole : this left in 
the bottom of the drain an open fpace, of more than 
fix inches fquare, for the water to pafs. The whole 
was then completed by filling in the upper part of the 
drain. 

\n this way Mr Wedge drained for about 8oI. thirty 
acres of land, which from being of no value whatever, 
became worth at lead 14 (hillings per acre of yearly 
rent. He likcwife hollow-drained nine acres by the me¬ 
thod preferibed for the third clafs of wet land. Thefe 
drains were made ^a few yards below' that part of each 
field where the dry and wet land feparate, about 22 
inches deep, with Tides and a coverer of done, and ling 
on the top of it, to keep the earth from running in. 

The length of thefe drains was 880 yards, and the ex¬ 
pence of labour and materials three halfpence per yard. 

The drains, in wet weather, difeharge a large quantity 
of water *, and will, he has no doubt, anfwer the in¬ 
tended puTpofe. Thus far relates to land in his own 
occupation. 

Nine acres of the land in the earl of Aylesford’s oc¬ 
cupation was almoft an entire pulp. This bog was of 
the Tecond clafs, namely, water palling through a quick- 
land, and confined by a dratum of clay below, and 
Z 4 another 
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Preparation another ftratum of clay above it. The water thus coft- 
» * ' • fined, being prefled by its fountain, and forced up 

through the weakeft parts of the clay, had formed a 
bog of irregular thicknefs on the furface, in fome places 
fix feet deep, in others not more than two- • As there 
is a confiderable fall in this land from eaft to weft, he 
thought it expedient to put two drains into it; and 
this appears to him to have been neceflary, from a con- 
fi deration that both thefe drains continue to run in the 
fame proportions as when firft opened. The manner 
in which thefe drains were executed was, by digging 
through the different upper ftrata, and as deep into the 
clay as the main open drain would admit; then digging 
or boring through the remaining part of that clay into 
the quickfand, at the diftance of about fix yards, in a 
progreflive manner. 

The water rifing rapidly through thefe holes into the 
clofe drains, has cfFe£ted a complete cure of this land, 
every part of which will now bear a horfe to gallop" 
upon it. Thefe drains difcharge 3660 gallons an hour ; 
which is much lefs than they did at firft, as muft be 
the cafe in all bogs. This land will be worth 20s. per 
acre. The draining coft 25]. 5 and the length of the 
under-ground drains is eight hundred and fourteen 
yards. 

Mr Wedge had juft finifhed (January 1792) drain¬ 
ing another piece of land, about forty-three acres. As 
this was intended to anfwer two purjiofes, one, to drain 
the land, the other to give an additional fupply of Wa¬ 
ter to a mill-pool, and as a circumftance arofe in the 
execution of the work which frequently happens in 
draining land, namely, a fudden alteration in the pofi- 
tion of the under ftrata; a dcfcription thereof will not 

probably 



AGRICULTURE. 


3ft 

>bably be thought tedious. This draining was begun Prepjratioi 
at the level of a mill-pool, and continued, without any 
great difficulty, to the diftance of about thirty-two 
, chains, in the manner before defcribed as a cure for 
the fecomi^lafs of boggy land : but at or near that place 
the under ftrata altered their pofition; the quickfand 
which conveyed the water now became of twice its for- 
■mfc^thicknefs; and the clay, which had hitherto been 
above that quickfand, for fome diftance difappeared. 

From the quickfand thus becoming fo much deeper, 
he could not, with the level of the mill-pool, cut 
through it} nor indeed, from the wetnefs of the feafon, 
would fuch an operation have been proper. He there¬ 
fore continued a (hallow drain to fome diftance, making 
l*de-holes into the quickfand, which ran freely; but as 
this could not cure the whole of the bog below, he 
branched out another drain (which was made by the 
method defcribed for curing the fecond clafs of wet or 
boggy land), by fmking a clofc drain through the upper 
ftrata into the upper clay, and then, at a fmall diftance 
on one fide of this clofe drain, boring a hole with an 
auger through the remaining part of that clay into the 
quickfand} and at every eight yards, as this clofe drain 
advanced, ftill boring other holes, in the manner before 
defcribed: through many of thefe holes the water mill¬ 
ed with great rapidity. The water difcharged by thefe 
drains into the mill-pool is 168 gallons per minute, or 
3780 hogiheads in a day; which is after the rate of 
1,379,700 hogiheads in a year. 

About fix acres of this land were always found; a- 
bout twelve acres on the north fide were an abfolute 
pulp, and the remaining twenty-fix acres very unfound. 

'Pie whole is now found, and will when cultivated be 

worth 
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9 Mparanon<irorth t 6 s. per acre. This land would have been drai?& 

' i ed at a much lefs expence into the main open drain ; 
but then the Water, which was much wanted for the 
mill, would have been loft. Thefe clofe drains are in 
length 1452 yards, and coft tool, of which chout 30 L 
ought to be charged to the mill. 

§ 3 . Of Draining Lani-loched Bags or Lands , wherg^a 
declivity cannot be obtained to carry off the water. „ 

Staining of With regard to the drainage of land-locked bogs, 
which are often fituated fo much lower than the ground 
around them, that the cutting a main drain would coft 
more than the value of the land when drained; the 
mode of proceeding, with a view at once cheaply 
and effectually to relieve them from the fuperfluous 
moifture which renders them ufelefs to agriculture, is 
the following : A fpot in the middle or loweft part of 
the bog mail be feledted, towards which all the drains 
mult be conducted, as radii to a common centre. 
When tins central is fpot is properly cleared out to the 
top of the clay, or retentive fubftratum, which in this 
cafe muft not be affedted by water from below, but 
Only by furface or rain water, a number of perforations 
mult be made with the auger, to give an outlet down¬ 
wards for die water, which will be abforbed by the 
porous ftratum below. A conduit fhould be formed 
over the auger holes, by loofe {tones, placed in fuch a 
manner as to prevent their being afterwards filled up 
by any rubbifh : or rather auger holes may not be fuffi- 
cient i and it may be a preferable plan to make a large 
pit, or well, in the loweft part of the bog, dug through 
into the porous fubftrata. This pit ought to be filled 
with large (tones, and the drains from the reft of the 
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itfSl conduced to that fpot, as mentioned in the fol-^P®*** 

■ I 4 of i - n n4i 

(owing quotation from the Agricultural Report 6f Hert- > ■ — 
fordfhire.—** If a pit is funk 20 or 30 feet deep in the 
kniddle of a held, through the Hertfordfhire red, flinty, 

4 nd impeNpus clay, into the chalk below; when the 
ufual quantity of chalk is taken out, the pit fhaft is 
filled up with the flint taken out of the chalk and clay, 

^ntlthe top drainage of this part of the field is much 
ihortened for ever afterwards, by making principal 
drains from the part of the field above the level of the 
top of die pit terminate therein, as the fuperabundant 
moifture will efcape dirough the flints in the pit fhaft 
to the chalk below. And if a drain is carried into a 
limeftone quarry, it is feldom neceflary to carry it fur¬ 
ther. 


“ In dells or hollows, of coniiderablc extent, cover¬ 
ed with an impervious ftratum, and from which there 
is no natural drainage, fuch as the valley between Mold, 
the fhire-town of Flintlhire, and the adjoining high 
land, a pit about four feet diameter, and 15 feet deep, 
more or lefs, as the cafe may require, is funk through 
the impervious fuperftratum, into, a pervious ftratum 
of gravel, and the rain water, and that of fome adjoin¬ 
ing fprings, are carried from the furface thereby; the 
pit is railed round to prevent cattle from failing into it. 
I muft here remark, that though in this, as well as in 
many oriier inftances that may be given, the top water 
cfcaped through the pervious fubftratum, the effefl; 
might have been directly die contrary. I therefore re¬ 
commend the impervious fuperftratum, in all fuch cafes, 
to be perforated by bore-rods, as the hole made by them 
^s eafily flopped up.” 

Jn Pr Nugent’s travels through Germany, publifhed 
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ReparationIn 1768, a mode of draining niarfhes upon fimilar prf}.- 
^of Laud. ^ c jp| es j s as haying been pratt iied in that 

country. He had only- fecn it ^performed oil moor 
Alining grounds, though it is alfo fuccefsful with regard to 
fend-iocktd , t j t j s t h c mature, fays he, of moors..'.* general, 

that beneath thc turf or mofs there is a loam which 
hinders the moifture from penetrating} and tliis in¬ 
deed is what makes the marflt, and caufes the ly^asri 
ant growth of the turf or mofs: but this loam Op clay 
is only a ftratuin, and far from being of an iminenfe 
depth} under it is generally a fund, or fome other fto- 
ny or loofe foil. 

“ Here reafon readily informs us, that a middling 
morals may be drained by perforating the clay, aud 
thus making way for the moifture to penetrate. In or¬ 
der to tins, a pit is dug i» the deepeft part of die moor, 
till they come below the obftruciing clay, and meet 
with fuch a fpongy ftratuin as, in all appearance, will 
be fufficicnt to imbibe the moifture of d*c niarfli above 
it. Into this pit the ebbing of the morafs is conveyed; 
through a trench, and both the trench and the pit are 
filled up after the firft drain with large broad Hones, 
fetting diem edgewife, fo as to leave interludes for car¬ 
rying off the water; then fuch ftones, are laid over 
breadthwife, and thefe covered with lopfe earth like 
dial on the furface: when no fuch ftones are to be 
had, ftrong piles are rammed down die Tides of the 
trench, and broad boards laid acrofs ; and thefe are co¬ 
vered with earth to a height fit for culture. This is a, 
matter of no great expence, the pit being as near the 
morafs as the water will admit, and the trenches but 
fhort; then they have a drain unperccived, which leaver 
the furface pf the trenches for the plough: and in 
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^Jfidifag marfhes, efpecia’ly in fuch moors as are onlyf\qjarati«m 
jtfct and damp, this method, though fomctimes flow, \ — v . a* 
never fails taking effeft ; and many tra&s axe thereby 

r ade ferviceable to the farmer or grazier.” 

The venter of the Roxburghlhire Agricultural Report 
teprefents hiAfelf as having fuccefsfully adopted a li- ihirc. 
milar mode of draining. In that part of the country, 
f, vri\of the wafte lands, as are capable of being drained 
fo as/to become arable, have, at the diftance of from one 
*o fix feet below the furfacc, a large ftratum or feam 
of a black flaty or metallic fubftancc, generally from 
2o to 25 feet in thicknefs. Below this is a layer of 
whinftone rock of unknown depth. The black flaty 
or metallic fubftancc has no clunks or Allures, and is 
impenetrable to water; but the whinftone rock beneath 
it abounds with chinks and fifl'ures, and will fwallow up 
any quantity of water poured into its bofom. The 
uppermoft furface of the foil is of a light mofly nature, 
upon which the water ft agnates in winter, fo as to fwdl 
and enlarge it to a conliderable degree. In the fpring 
months, when dried by the fun and the wind, the mofs 
becomes tolerably firm, and produces a coarfe unpro¬ 
fitable grafs, mixed with lhort heather; neither of 
which are of any value as food for fheep or cattle. In 
the year 1784 the writer of the Report ploughed up 
2o acres of the wafte lands of the above defeription, a 
part of them being fituated on a level. This laft part 
•was gathered in fmall ridges, and ploughed pretty deep, 
and the ftones removed. Thus it lay till midfummef 
1785 ; but, during the fpring, the Iheep and cattle were 
frequently driven upon it to tread it to a firm con- 
filtence. At midfummer it was gathered up again; 

And, to get the water out of the hollows of the ridges. 
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^^ation 9 pair of boring rods were obtained, which were 
<i . ¥ ‘ ..i down through the flaty fubftance to the whinflone roc. 
at fundry places. This effe&ually anfwered the pur- 
pofe. The tops of the holes were kept open with bafkets/ 
of loofe ftones over them, which were allowed/ j remain' 
or removed at pleafure, as the weather proved more or 
lefs wet. In fpring 1786 tire land was in condition to 
be fown almoft as early as any other part of the fjjia?.- 
the winter rains haring found their way down inly the 
whinflone rock through the flaty fubftance. The land 
ipeedily became and continued very valuable. 

Braining We may here add, that the modes of draining now 
v yume sandfl.^ arc a jf 0 valuable for other purpofes than thofe of 
agriculture. Quarries, for example, and marl pits may 
often be cleared of water, by cutting off the- fprings by 
which they are incommoded, or by letting down the 
water into the next porous ftratum. The fame may be 
often done, with regard to deep mines, the working of 
which may frequently be thus greatly facilitated. A 
colliery, for example, in Yorkfhire had been wrought 
for fevcral years, and the water was raifed from it about 
60 yards by a fleam engine. The proprietors having 
bored about ten yards farther, to afeertain the thick- 
nefs of a feam of coals; as foon as the boring rods 
were withdrawn, the water from the works, which ufu- 
ally ran acrofs that place, began to fink into the holes 
made by the rods \ and, continuing to do fo, the fleam 
engine became ufelefs, as its pump had no longer any 
water to draw. It muft be obferved, that the fituation 
was higher than the neareft valleys, or the level of the 
fea j but this example fhows of what extenfive im¬ 
portance a knowledge of the principles upon which 
1 the 
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ttjp above modes of draining proceed may hereafter 

. vcome. 

3. Of rendering Mojfes Jit far Cultivation. 

In mstjy parts of the country a very ferious obftruc- 
tion to the cultivation of large portions of territory arifes 
from the exigence of moffes. It is, therefore, of much 
importance to conlider their nature, and how they are 
to bgirendered fertile. 

With regard to the nature and origin of mofs, theN*tnwni 
celebrated Dr Anderfcn, whofe works we have already 
frequently quoted, advances this opinion, that mofs is a 
vegetable, or an aflemblage of vegetables, growing or 
living below, while at the top it is dead. Hence, he 
d'.ftinguifhes mofs into two kinds i quick mofs, from 
which peats are dug, on which no vegetables grow, and 
in which no animals exift, while in its natural fituation^ 
and dead mofs, which frequently covers the former, and 
upon which heath and fog and coarfe grades grow, 
and infe&s and other animals are found. Mr Head- 
tick* ftates various objc&ions to this opinion, fome of 
which appear to have great force. Thus, it is ob- 
ferved, that the mofs here fuppofed to be alive below 
the foil, has every mark of utter deadnefs and partial 
diffolution. When tofled about in a very dark night, 
it emits light like half-rotten wood, giving rife to fre¬ 
quent terrors in thofe who live in the vicinity of peat 
bogs. It alfo feems a ftrange circumftance, and con¬ 
trary to the whole analogy of nature, to fuppofe that a 
vegetable fhould grow, ihould form ligneous fibres, and 

acquire 
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Ikepmtion acquire inflammability, without die influence of tJ* 

of Land. - ... V 

Vi i n i fun, or contact with the air, during any period of n 

growth. The true hiftory of the origin of modes feem» 
to be this: What are called the mofs plants, amount 
to about three hundred in number. They are^f.itreme- 
ly hardy, and are capable of flourilhing in Vue mod cold 
and bleak fituations, providing only they are furrounded 
by abundance of ftagnating water. Accordingly, who¬ 
ever water ftagnates in a moderate quantity, they grow 
up, and, by fpreading themfelves around, they increafe 
the ftagnation. When they have arifen in this manner, 
with the water around them, to a confiderable height, 
the lower part of their ftems being continually foaked 
or macerated in water, ceafe to vegetate, and give forth 
their juices to the furrounding fluid. As the nuSis 
plants are extremely aftringent, and contain large quan¬ 
tities of the gallic acid and tanning principle, the mofs 
water acquires thefe qualities, or becomes aftringent, in 
a great degree, and prevents any procels of putrefaction 
from taking place, or the ftems of the mofs plants from 
fufFering any proper procefs of rottennefs, or chemical 
decompoiition. Hence it is, that mofs water has fome- 
times been ufed for tanning leather, in the fame manner 
as the liquor of oak bark. In the mean time, while 
the ftems of the mofs plants remain in this manner dead, 
but prevented from rotting, or becoming the habitation 
of animals which cannot live in a vegetable aftringent 
liquor, the tops of the plants .that are at the furface of 
the water continue to grow, or new plants rife upon the 
fummits of the dead ones, and continue their aicending 
progrefs; the whole being perhaps a fort of parafltical 
plants, which can grow upon each other. 

In this way, a mofs proceeds, riling higher and higher, 

till 
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til* from the nature of the adjoining country, and the Preparation 

n #of Land.. 

J&cfivities m it, the water cannot ltagnate to any greater -- v -—, < 
depth. After the mofs has come to this height, its 
farther growth is prevented : its plants, unable to live 
or grow"'; rithout abundance of water, wither and die ; 
the upper part of them being expofed to the adiion of 
the air, differs an ordinary procefs of decompofition, 
like other vegetable remains, and is converted into a 
fort of foil, upon which a few plants and reptiles are 
foinetimes found; while at a fmall depth, that is to 
fay, below the furface of the ftagnating water, the 
whole Items of the ancient mofs plants continue mace¬ 
rated in their own liquor, and preferved from putre¬ 
faction by it. 

inhere are, however, two general kinds of molfes; Black an<i 

black mofs, and whitilh or yellow mofs. The black ll f. ow 

mols. 

mofs is originally of a mahogany colour, but fpeedily 
becomes black upon expofure to the air. The yellow- 
ifh, or foggy mofs, is much lefs compadt than the for¬ 
mer, and retains a light or yellowifh colour after it is 
dried. It does not appear to be in fuch a perfedt date 
of maceration as the black mofs, has lefs variety of 
plants, and is never fo folid. It is ufually produced in 
low warm fituations, and appears to have grown ra¬ 
pidly ; whereas, the black mofs is moft commonly found 
in cold elevated lands, and i'eems to have confided of 
a greater number of lefs luxuriant plants. Thus, mofs 
may be regarded as bearing fome refemblance to timber, 
which is always of a compadt grain, and clofe texture, 
in proportion to the feverity of the climate of which it 
is the produdt, or rather in proportion to the length of 
time which it has taken to grow. 

From what has been here dated, it will not be diffi- 
Vot. I. A a cult 
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Preparation cult to underftand the mode in which modes come ori- 
« — V -1 .. ginally to find an exiftence, or to cover a piece of tea 
ritory in any country. When a pool of water is fpee- 
dily, or in a Ihort time, formed to a great depth, no 
mofs appears; but when a gradual (lagnatior ^>5 a finaJl 
depth takes place, upon any fpot, efpecKfily in a cold 
and cxpofcd fituation, there the mofs plants (being the 
only ones capable of fubfilling on fuch a foil) fpeedily 
grow up, and occupy the place of every other. Though 
the quantity of water that originally ihgnated there 
might not be great, it is increafed by degrees, in con- 
fequence of the additional obilruc'tion produced by the 
roots, Items, and leaves of the mofs plants, till at lalt 
it forms a bog of very great depth.—We have already 
mentioned the nature and caufes of the ftagnatioifcof 
water. It may either occur in confequcncc of the fi¬ 
gure and quality of the foil making it tenacioufly to re¬ 
tain the falling rains, or it may be the confequence of 
fprings or refervoirs of water pent up or confined in the 
bowels of the earth by an incumbent mafs of clay. 
Struggling to rife up through this clay, it will wet 
every part of it, and will flowly ooze through all its lefs 
adhefive parts, and will form a foil fit only for the re¬ 
ception of mofs plants, which will there, by obltrucling 
the departure of the moifture, which is conit antly rifmg, 
in the courfe of years rear up die furface into a complete 
and perfect peat-bog. 

But modes not only arife in particular fituations, in 
confequence of thefe operations of nature; they are 
alfo produced as the refult of certain exertions of human 
Mofles pro- indultry. Inalmoft all our modes in this country great 
cutt 1 ng by numbers of trees of various forts are found. They re- 
forefts m ain, like the inferior parts or roots of mofs plants, in- 

fufed 
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fufed and macerated in the mo fa water, hut not rotted. Pr q* ,ri j io “ 
The trees and ilmibs found at the bottom of modes in >. J. ) 
Scotland, exhibit, perhaps, the whole variety of the na- 
. tive trees atul ihrubs. Of trees, are found the oak, the 
elm, the iireh, the willow, the alder, and the fir. Of 
fhrubs, we find the hazel, the dwarf willow, the gall 
plant, and laltly, the heath plant. This laft is of fo 
hardy a nature, that it often continues to rife upon the 
mol's during the whole period of its exsilence. Now, 
if it thould be luppofed, that at any time extenfive fo- 
rells of thefe trees were fuddenly cut down by the ex¬ 
ertions of man, they would undoubtedly produce a 
liagnation of water, and a bleaknefs of climate, that 
wtjuld render the fituation fit only to be inhabited by 
mol's plants, which would, therefore, fpecdilv rife up, 
and form a peat-bog, in which multitudes of trees and 
fhrubs would he found funked in their own juice, and 
in the aUringent liquor refulting from the maceration 
of the items of the mofs plants. That in ancient times 
old forefts were thus deltroyed by the efforts of man, 
we have every reafon to believe. Not only in this 
country, but alfo in England and Ireland, there are 
found in rnofles vaft numbers of trees Handing with 
their Humps erect, and their roots piercing the ground 
in a natural poiture as when growing. Many of thole 
trees are broken or cut off near the roots, and lie along, 
and this ufually in a north-call direction. People who 
have been willing to account for this, have uluaily re- 
folvecl it into the effedt of the deluge in the days of 
Noah \ but this is a very wild conjecture, and is proved 
falfe by many unanfwerable arguments. The waters of 
this deluge might indeed have walhed together a great 
number of trees, and buried them under loads of earth; 

A a z but 
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Freparationbut then they would have lain irregularly and at ran- 
1 . ■ dom : whereas, in this cafe, the trees all lie lengthwife 

from fouth-weft to north-eaft, and the roots all (land in 
their natural perpendicular poiture, as clofe as the roots 
of trees in a foreft. 

Befidcs, thefe trees are not all in their natural ftatc, 
but many of them have the evident marks of human 
workmanlhip upon them, fomc being cut down with an 
axe ; fome fplit, and the wedges ftill remaining in them •, 
fome burnt in different parts, and fome bored through 
with holes. Thefe things are alfo proved to be of a 
later date than the deluge, by other matters found 
among them, fuch as utenfils of ancient people, and 
coins of the Roman emperors. 

It appears from the whole, that all the trees which 
wc find in this foflil ftate, originally grew in the very 
places where we now find them, and have only been 
thrown down and buried there, not brought from elfe- 
where. It may appear indeed an objection to this opi¬ 
nion, that moft of thefe foflil trees are of the fir kind; 
and that Cxfar fays exprefsly, that no firs grew in Bri¬ 
tain in his time: but this is eafily anfwered by ob- 
ferving that thefe trees, though of the fir kind, yet are 
not the fpecies ufually called the fir-, but pitch tree; 
and Cxfar has nowhere faid that pitch trees did not 
grow in England. Norway and Sweden yet abound 
with thefe trees ; and there are at this time whole fo- 
refts of them in many parts of Scotland, and a large 
number of them wild upon a hill at Warcton in Staf- 
fordfliire to this day. 

In Hatfield marlh, where fuch vaft numbers of the 
foflil trees are now found, there has evidently once 
been a whole foreft of them growing. The laft of 

thefe 



AGRICULTURE. 


thefe was found alive, and growing in that place, P^PMwion 
within 70 y.ears laft paft, and cut down for fomc com- 1 —-y—L> 
mon ufe. 

It is alfo obje&ed by fome to the fyftem of the firs 
growing 'yhcre they arc found fofiil, that thefe coun¬ 
tries are all bogs and moors, whereas thefe forts of 
trees grow only in mountainous places. But this is 
founded on an error; for though in Norway and Swe¬ 
den, and fome other cold countries, the fir kinds all 
grow upon barren and dry rocky mountains, yet in 
wanner places they are found to thrive as well on wet 
plains. Such are found plentifully in Pomerania, Li¬ 
vonia, Courland, &c.; and in die welt parts of New 
England there are vafl numbers of fine ftately trees of 
them in low grounds. The whole truth feems to be, 
that thefe trees love a fandy foil; and fuch as is found 
at die bottoms of all the modes where diefe trees are 
found foil'll. The roots of the fir kind are always 
found fixed in thefe; and tliofc of oaks, where they 
are found foflil in this manner, are ufually found fixed 
in clay; fo that each kind of tree is always found root¬ 
ed in the places where they Hand in their proper foil; 
and there is no doubt to be made but that they origi¬ 
nally grew there. When we have thus found that all 
the folTil trees we meet with once grew in the places 
where they are now buried, it is plain that in thefe 
places there were once noble foreils, which have been 
deftroyed at fome time; and the queftion only remains 
how and by whom they were deftroyed. This we have 
reafon to believe, by the Roman coins found among 
them, was done by the people of that empire, and that 
at the time when they were eftabliflied or eftablifhing 
themfelves here. 


A a 3 
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Preparation Their own hiftorian tells us, that when their armies 

of La mi. 

* > purfucd the wild Britons, tliefe people always fhelter- 

cd themfelves in the miry woods and low watery fo- 
relts. C re far exprefsly fays this; and ohferves. that 
Cafiibelan and his Britons, after their def^f, palled 
the Thames, and lied into fuch low morafies and 
woods that there was no purfuing tliem : and we find 
that the Silures fecured themfelves in the fame man¬ 
ner when attacked by Oltorius and Agricola. The 
fame thing is recorded of Venutius king of the Bri- 
g.tnfcs, who fled to fecurc himfelf into the boggy fo- 
rells of the midland part of this kingdom : and llero- 
dian exprefsly fays, that in the time of the Romans 
pufhing their conquells in thele illamls, it was tlie cu- 
ilom of the Britons to fecit re themfelves in the tlihk 
forells which grew in their boggy and wet places, and 
when opportunity offered, to iil'ue out thcucc and fall 
upon the Romans. The confccjuence of all this was 
the dellroying all tliefe forells; the Romans finding 
themfelves fo plagued with parties of the natives ifl’uing 
out upon them at times from the forells, that they 
gave orders for the cutting down and dellroying all 
the forells in Britain which grew on boggy and wet 
grounds. Tliefe orders were punctually executed ; 
and to this it is owing that at this day we can hardly be 
brought to believe that fuch forells ever grew with us 
as are now found buried. 

The Roman hiflories all join in telling us, that when 
Suetonius I’aulinus conquered Anglcfea, he ordered all 
the woods to be cut down there, in the manner of the 
Roman generals in England : and Galen tells us, that 
the Romans, after their conquelt, kept their foldiers in 
Britain conftuntly employed in cutting down forells, 

draining 
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draining of marfhes, and paving of bogs. Not only the PrrparaTiou 
Roman foldiers were employed in this manner, but all* 
the native Britons made captives in the wars were obli¬ 
ged t^ y a (Tift in it: and Dion Caffius tells us, that the 
emperor c events loft no lei's than ^0,000 men in a few 
years time in cutting down the woods and draining the 
bogs of this ifland. It is not to be wondered at, that 
fuch numbers executed the immenfe deftru£tion wliich 
we find in thefe buried forefts. One of the greateft 
fubterranean treafures of wood is that near Hatfieid ; 
and it is eafy to prove, that thefe people, to whom this 
havock is thus attributed, were upon the fpot where 
thefe trees now lie buried. The common road of the 
Romans out of the fouth into the north, was formerly 
from Lind urn (Lincoln) to fiegelochum (Little Burrow 
upon Trent), and from thence to Danum (Doncaiter), 
where they kept a Handing ganifon of Crifpinian horfe. 

A little oil' on the eaft, and north-calk of their ns.cl, 
between the two tail named towns, lay the borders of 
the greateft foreft, which fwarmed with wild Britons, 
who were continually making their Tallies out, and 
their retreats into it again, intercepting their provifions, 
taking and deftroying their carriages, killing their allies 
•and paflengers, and difturbing their garrifous. This at 
length fo exafperated the Romans, that they were de¬ 
termined to deftroy it ; and to do this fafely and effec¬ 
tually, they marched ngainft it with a great army, and 
encamped on a great moor not far from Finningly: this 
is evident from their fortifications yet remaining. 

There, is a finall town in the neighbourhood called 
OJlerfield; and as the termination field feems to have 
been given only in remembrance of battles fought near 
the towns whofe names ended with it, it is not iinpru- 
A a 4 babk 
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Preparation table that a battle was fought hete between all the 
■ Britons who inhabited this foreft and the Roman troops 
under Oftorius. The Romans flew many of tho Bri¬ 
tons, and drove the Teft back into this foreft, wit ch at 
that time overfpread all this low country. On" this the 
conquerors, taking advantage of a ftrong fouth-wcft 
wind, fet fire to the pitch-trees, of which this foreft 
was principally compofed ; and when the greater part 
of the trees was thus deftroyed, the Roman foldiers and 
captive Britons cut down the remainder, except a few 
large ones which they left (landing as remembrances of 
the deftruftion of the reft. Thefe Angle trees, how¬ 
ever, could not (land long againft the winds, and 
falling into the rivers which ran through the country, 
interrupted their currents; and the water then ovbc- 
fpreading the level country, made one great morafs, and 
gave origin to the modes or moory bogs, which were af¬ 
terwards formed there, by the working* of the waters, 
the precipitation of earthy matter from them, and the 
putrefaftion of rotten boughs and branches of trees, and 
the vaft increafe of water mofs and other inch plants 
which, as wc have already mentioned, grow in prodi¬ 
gious abundance in all fuch places. Thus were thefe 
burnt and felled trees buried under a new formed 
fpongy and watery earth, and afterwards found on tire 
draining and digging through this earth, or mofs, again. 

Hence it is not ilrange that Roman weapons and 
Roman coins are found among thefe buried trees ; and 
hence it is that among the buried trees fome are found 
burnt, fome chopped and hewn; and hence alfo it is 
that the bodies of the trees all lie by their proper roots, 
and with their tops lying north-eaft, that is, in that di¬ 
rection in which a foutb-weft wind would have blown 

there. 
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them down : hence alfoit is, that fomeof the trees are reparation 
found with their roots lying flat, thefe being not cut** , 

or biirned down, but blown up by the roots after¬ 
ward*-^ when left Angle j and it is not wonderful, that 
fuch trees as thefe fliould have continued to grow even 
after their fall, and flioot up branches from their fides 
which might eafily grow into high trees. {Phil. Tranf. 

N° 275.) 

By this fvltem it is alfo eafily explained why the. 
moor foil in the country is in fume places two or three 
yards thicker than in ethers, or higher than it was for¬ 
merly, fince the growing up of peat earth or bog 
ground compofed of mofs plants is well known, and the 
foil added by overflowing of waters is not a little. 

l As the Romans were the ddlroyers of this great 
and noble foreft, fo they were probably alfo of the fe- 
veral other ancient forells ; the ruins of which fur- 
nifli us with the bog wood of Stafl'ordihire, Lanca- 
ihire, Yorkihire, and other counties. But as the Ro¬ 
mans were not much in Wales, in the Ille of Man, or 
in Ireland, it is not to he fuppofed that foreils cut down 
by thefe people gave origin to the fo!u! wood found 
there; but though they did not cut down thefe fo- 
relts, others did; and the origin of the bog wood is 
the fame with them and with its. Holinfned in¬ 
forms, that Edward I. being unable to get at the 
Welih becaufe of their hiding tliemfelvcs in boggy 
woods, gave orders at length that they fliould all he 
deftroyed by fire and by the axe; and doubtlefs the 
roots and bodies of trees found in Pembrokefliirc un¬ 
der ground, are the remains of the execution of this 
order. The foflil wood in the bogs of the ifland of 
Man is doubtlefs of the fame origin, though we have 

no? 
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* > rep»Mtior not any accounts extant of the time or occafion of the 

x —j forefts there being deftroyed ; but as to the foffil trees 
of the hogs of Ireland, we are exprefsly toldf that 
Henry II. when he conquered that country, ordered 
all the woods to be cut down that grew in the low 
parts of it, to fecure liis couquefts, by cutting away 
the places of refort of rebels. 

The tendency of our climate to produce in cold arid 
damp fituations mofs plants, which gradually form 
around themfelves a liquor which is the enemy of all 
putrefaction, may be confidered as a fortunate circum- 
ftauce, upon the whole, for the prefervation of the 
health of men and animals, as well as contributing to 
other valuable purpofes. In confidering the nature < of 
mofs, “ I cannot difmifs the 1 object (fays Mr Head¬ 
rick) without fuggefting my admiration at the benefi¬ 
cence of Providence, m having provided the mofs plants 
for die fituations in which they grow : they atTord an 
immediate fupply of fuel, and are the fource from which 
pit-coal derives its origin, though trees, aud all the 
plants which abound in oils and carbon, alio contribute 
to the fupply of pit-coal. Were the places now occu¬ 
pied by modes diverted of vegetables, or ftored with 
vegetables of a different character, they would become 
noifome fens, which, by the eniiflion of putrid gaffes, 
would fpread all around them peflilcnce and death. 
Modes emit no noxious gaffes, but rather, by growing 
at the furface, where the plants are a£ted upon by the 
fun’s rays, they perpetually throw out. oxygen, and 
thus contribute to the falubrity of the atmofphcre. 
The only defect with which they are chargeable is, 
forming magazines of moifture, which by its exhala¬ 
tion generated cold, and fpreads rheumatifm and inter¬ 
mitting 
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•nutting fevers among all the animals within its reach. Pwraration 

^ ° # of Land. 

The perpetual evaporation of this moifture not onl/s—y —* 

tends (to chill the mofs, but it defeends in hoar-froft 
and nlildews upon all the lands that are lower in point 
of fituillion. Thefe lalt-mentioned difadvantages are 
more than amply compenl'ated by the confideration 
that mofs is not only an inexhauflible magazine of ma¬ 
nure for other foils, but may be converted into a moll 
fertile foil itfelf. After it is fo converted, none of the 
detects already dated are any longer applicable to 
it.” 

This gentleman analyzed chemically fome fpccimens 
of mofs. He found that a fmall portion of Berkthire 
peat of great hardnefs exhibited, when pounded in a 
mortar and infulcd in warm water, a liquor that had 
fome flight marks of acidity by tell paper. Gypfurn 
and fulphat of maguefla appeared to cxid in it. A pu¬ 
rified potaili produced an abundant precipitation of va¬ 
rious fubitances. A portion of this peat being burned, 
gave forth at the clofe of the operation a fulphureous 
fmell and ilanic. The white’ aihes, after fome days, 
afl'umcd a rufty colour, from iron contained in them. 

Being waflied, the liquor appeared to contain fulphates 
of lime, magnefia, alumine, and iron. Black hard peat 
of Swinridge moor, in Ayvthire, when burned, gave 
brown aihes which were attracted by the magnet. An 
infulion of them in water exhibited no mark of acid or 
of alkali, and the ingredients contained in it appeared 
to be the fame as in the Berkihire peat. Foggy or yel¬ 
low peat yielded a fmallcr quantity of allies, which were 
white, and did not obey the magnet. 

Mofs water obtained by fqueezing light peats con¬ 
tained gallic acid and tanning principle in great quan¬ 
tities. 
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Preparation titles. Quicklime appeared to be the mcrft powerful 
c—y—j agent in precipitating every fubftance from she mofs 
water, and in rendering mofs a compa£f and folk! fub¬ 
ftance ; a fa£t which, as will be afterwards latticed, 
has been fucccfsfully taken advantage of in practice. 

There are two ways in which a trail of territory 
that is covered by mofs may be reduced under the do¬ 
minion of the plough, or rendered fit for the purpofes 
of agriculture. The one confiils of altogether remov¬ 
ing the molly fubibince, or the whole wrecks of the 
mofs plants that have been accumulating for ages, and 
endeavouring thereafter to cultivate the fubfoil. The 
other mode confiils of converting the fubftance of the 
mofs into vegetable mould fit for bearing crops* of 
grain. 

The firft of thefe plans has been adopted with re¬ 
gard to the mofs of Kincardine; and the other has 
been fucccfsfully praefifod by Mr Smith of Swinridgc- 
muir, in Ayrlhire, and in imitation of him by various 
other perfons in different diftricls of the country. To 
each of thefe we fhall give attention. 

Mm's of The mofs of Kincardine is a remarkable tract of 
removed by g roun d in the fliire of Perth, in Scotland, which dc- 
luman la- ferves particular notice, both as a topographical curio- 
fity or fubje£t of natural hiftory, and for the informa¬ 
tion, equally uncommon and important, which it af¬ 
fords, refpe£ting agricultural improvement, and the 
promotion of induftry and population. 

The mofs of Kincardine is fituated in the parifh of 
the fame name, comprehended between the rivers Forth 
and Teith, and in that di!tri£l of Perthfliire called 
Monteith. The mofs begins about a mile above the 
confluence of thefe rivers; from thence it extends in 

length 
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length about four miles, and from one to two in breadth; 
and before the commencement of the operations (an 
accourl of which is to be given), comprehended near 
2000 ^pots acres, of which about 1500 belong to the 
eftate of Blair Drummond, the property of the late 
Lord Kaimcs, by his marriage with Mrs Drummond of 
Blair Drummond. 

As modes are not all of the fame nature ; be¬ 
fore entering upon the improvements made in Kincar¬ 
dine mofs, it will be proper to give a fliort defeription 
of that mofs, and of the fubjacent foil which is the ob¬ 
ject of thofe improvements. 

The mofs lies upon a field of clay, which is a conti- 
nur ion of thofe rich extenfive flats in the neighbour¬ 
hood of Falkirk and Stirling, diftinguiihcd by the name 
of enrfes. This clay, which is one uniform homoge¬ 
neous mafs finking to a great depth, is found near the 
furface, confiits of different colours, and is difpofed in 
layers. The uppermoft is gray; the next is reddifh; 
and the lowcft, which is the moll fertile, is blue. 
Through the whole mafs not a pebble is to be found. 
The only extraneous bodies it contains are fea-fhells, 
which occur in all the varieties peculiar to the eaftem 
coaft of Scotland. They are difpofed fometimes in 
beds, fometimes fcattered irregularly at different depths. 
By attending to thefe circumftances, it cannot be 
doubted that the fea has been the means of the whole 
accumulation, and that it was carried on in a gradual 
manner by the ordinary ebb and flow of the tide. 
Upon any other fuppofition, why fhould there not have 
been a congeries of all the different materials that com- 
pofe the furface of the furrounding heights ? But to 
whatever caufe the origin of this accumulation of clay 

1 may 
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Preparation may be afcribed, certain it is that no foil whatever h 
of Land. 1 c . . . • 

l i.. ¥ ,»more favourable to vegctatioti, or carries more v.'uudant 

crops of every kind. 

The furface of the clay, which, upon the rejfjeat of 
the fea, had been left in an nlmoil level plane, is every¬ 
where thickly covered with trees, chiefly oak and 
birch, many of them of a great fizc. Thel'e trees foem 
to have been the firit remarkable produce of the carfe ; 
and it is probable they were propagated by dill'emina- 
tion from the furrounding eminences. Thcv are found 
lying in all directions befide their roots, which liill 
continue firm in the ground in their natural pofition; 
and from impreflions itill vifible, it is evident they have 
been cut with an axe or fome fimilar inftrument. ^’or 
the cutting of wood, the two common purpofes are, ei¬ 
ther to apply it to its proper ufe, or that the ground it 
occupies may be cultivated. In the prefent cafe, how¬ 
ever, neither of thefe ends had been propofed, fince 
die trees, by being left juit as they were cut, were not 
only entirely loll, but the ground was rendered to¬ 
tally unfit for cultivation. Hence it is evident, that 
the downfal of this wood mull be aferibed to fome 


more extraordinary caufe; and to none more probably 
than to that expedient, which, as we learn from Dion 
Caflius and other hillorians, the Romans put fo exten- 
fively in prafticc to diflodge from their forells the an¬ 
cient inhabitants of the Britilh iflands, as already ex¬ 
plained. 

This hypothefis acquires no fmall degree of force 
from a circumflance that occurred in May 1768, when 
a large round vefiel of thin brafs and curious workman* 
ihip, 25 inches in diameter, and 1 6 inches in height, 
was difeovered upon the furface of the clay buried un- 
a der 
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Her the mofs. This veiTel, found upon the eilate of Preparation 
John Rayifay, Efq. of Ochtertyre, was by that gentle- ■. 
man pPefented to the Antiquarian Society of Edinburgh; 
in wbbfe mufeum it remains depofited for prefervation. 

And /nla lilt of the various donations prefented to that 
fbricty, publilhed by them in 1782, it is there denomi¬ 
nated a Roman camp kettle. 

lietwen the clav and the mofs is found a llratum 

a 

nine inches thick, partly dark brown and partly of a 
colour approaching to black. This is a vegetable 
mould, accumulated probably by the plants that cover¬ 
ed die ground previous to the growth of the wood, and 
by leaves from the trees thereafter. The difference of 
colour mult be owing to a difference in the vegetable 
fubitanccs that com pole it. The brown mould is high¬ 
ly fertile ; the other, efpeeially in a dry fcafon, is very 
unproductive. The crop that had occupied this mould 
when the trees were felled is found llil) entire. It con- 
Gfts chiefly of heath; but feveral other {mailer plants 
are alio very diltinguilhable. 

Immediately above this llratum lies the mofs, to the 
height, upon an average, of feven feet. It is com- 
poi'ed of different vegetables arranged in three diltin£t 
lirata. Of thefc the firft is three feet thick. It is black 
and heavy, and preferable to the others for the purpofe 
of fuel. It confilts of bent gral's (agrojlis J, which feems 
to have grown up luxuriantly among the trees after they 
were felled. The fecond llratum alfo is diree feet thick. 

It is compofed of various kinds of mofl’es, but princi¬ 
pally of bog-mofs (Jphagntim J. It is of a fallow or iron 
colour, and remarkably elaftic. It is commonly called 
•white peat and for fuel is conffdercd as much inferior 
to that above mentioned. The third llratum is com- 
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fcepawtion pofod of heath and a little bent grafs, but chiefly of the 

w-y_ '~j deciduous parts of the former. It is about a luv, duck, 

and black. ft 

By far the greateft part of the mofs in queftjjfcn is, 
upon an average, full feven feet deep, and has in ah pro¬ 
bability lain undiflurbed fince its formation : this is call¬ 
ed the High Mofs. The remainder, called the Low 
Mofs , lies to a confiderable breadth around the extre¬ 
mities of the high ; and is, upon an average, not above 
three feet in depth, to which it has been reduced by the 
digging of peats. Thefe are formed of that ftratum of 
the mofs only that lies four feet below the furfacc and 
downwards ; the reft is improper for the purpofe, and 
is thrown afide. t 

Before the introduction of uie plan which is now 
purfued, two methods chiefly were employed to gain 
land from the mofs. ill, The furrounding farmers 
marked off yearly a portion of the low mofs next to 
their arable land, about 15 feet broad. This they re¬ 
moved with carts and fpread upon their fields, fome 
acres of which they for that end left unfown. Here it 
lay till May or June; when, being thoroughly dry, it 
was burnt to afhes to ferve as a manure. By this means 
they added to their farms about half a rood of land 
yearly. But this plan proved unfuccefsful 5 for by the 
repeated application of thefe afhes, the foil was ren¬ 
dered fo loofe that the crops generally failed. 2dly, 
Many fanners were wont to trench down the low mofs, 
and to cover it furrow deep with clay taken out of the 
trench. This, though commendable as an attempt lo 
improve, proved likewife an unavailing method 5 be- 
Caufe in a dry feafon the fuperficial covering of clay re¬ 
tains fo little moifture that the crop commonly fails. 
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It has been attempted to cover the mofs with clay Pr?pawion 
brotiglrt&’rfm the adjacent grounds. But what from >. i 
the ne/eflary impoverilhment of the ground from which 
the cl;y was carried, and the foftnefs of the mofs, this 
was ftion found to be impracticable. 

Draining has alfo been propofed as another mode of 
improvement; and it mult be acknowledged, that, by 
means of draining, many modes have been converted 
both into arable and meadow grounds, which in the 
end became interefting improvements. But in a mofs, 
fucli as that of Kincardine, this method would be in¬ 
effectual ; as for fevcral feet deep it is of fuch a nature, 
that upon being dried, and divided into parts, it would 
blow with the wind like chaff; and when thrown afide 
in tne operation of digging pears, it lies for years with¬ 
out producing a Angle vegetable, except only a few 
plants of l'orrel. 

Hence it was thought evident, that all attempts to 
improve this mofs mult ever prove abortive; and that 
the objeCt to be had in view was the acquilition of the 
valuable foil lying underneath •, to which end nothing 
lels was requifite than the total removal of the mofs. 

By the methods above deferibed from ioo to 200 
acres of mol's had been removed. When the prefent 
plan was introduced, there ftill remained covered with 
mofs from 1300 to 1400 acres of carle clay—a treafure 
for which it mult be ever interefting to dig. 

In the year 1766 LordKaimes entered into poffeflion 
of the eftatc of Blair Drummond. Long before that pe¬ 
riod lie was well acquainted with the mofs, and often 
lamented that no attempt had ever been made to turn it 
to advantage. Many different plans were now propofed; 
at length it was refolvcd to attempt, by means of water 
Vol. f. B b 
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Preparation sis the moft: powerful agent, entirely to fweep off the 
whole body of mofs. 

That mofs might be floated in water, was abu idant- 
ly obvious; but to find water in fullicient quantity was 
difficult, the only dream at hand being employed to 
turn a corn mill. Convinced of the fuperior confe- 
quence of dedicating this ftream to the purpofc of float¬ 
ing off the mofs, Lord Kaimcs having made an agree¬ 
ment with the tenant who farmed the mill, and the te¬ 
nants thirled confirming to pay the rent, he immediately 
threw down die mill, and applied the water to the above 
purpofe. 

In order to determine the belt manner of conduc¬ 
ing the operation, workmen were now employed for 
a confiderablc time upon the low mofs both by the uay 
and by the piece, to afeertaiu the expence for which a 
given quantity of mofs could be removed. It was then 
agreed to operate at a certain rate per acre; and in this 
manner ieveral acres were removed. 

But this was to be a very expenfive procefs. The 
ground gained might, indeed, be afterwards let to te¬ 
nants } but every acre would require an expenditure 
from 12I. to 15I. before it could be ready for lowing; 
fo that the acquifitiou of the whole, computing it at a 
medium to be 1350 acres, would fink a capital of near¬ 
ly 20,oool. flerling. 

One other method Hill remained; namely, to attempt 
letting portions of the mofs, as it lay, for a term of 
years fufficicnt to indemnify tenants for the cxpcnces 
incurred in removing it. For fome time both thefe 
plans were adopted ; but fcver.il reafons made the latter 
preferable: i. The quantity of water to be had was 
fmall; and being alfo uncertain, it was very inconve¬ 
nient 
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ment for an undertaker: neither were there any UoufesPrep aratlo “ 

. , ... „ , , , J. . • of Land, 

near the tfpot, which occauoned a great lots of time m y ..... < 

going Jind coming : but when a man fhould live upon 
the fp ;t, then he could be ready to feize every oppor¬ 
tunity. 2. The mofs was an ufelefs wafte. To let it 
to tenants would increafe the population of the eftate, 
and afford to a number of induftrious people the 
means of making to themfelves a comfortable liveli¬ 
hood. 

In the mean time it was determined, till as many 
tenants fhould be got as could occupy the whole water, 
to carry on the work by means of undertakers. 

But before proceeding farther, it will be neceffary to 
dofrpibe the manner of applying water to the purpofe of 
floating the mofs. 

A dream of water fufficient to turn a common corn- 
mill will carry off as much mofs as 20 men can throw 
into it, provided they be ftationed at the diftance of 
100 yards from each other. The firft flep is to make 
in the clay, alongfide of the mofs, a drain to convey 
the water : and for this operation the carfe clay below 
the mofs is peculiarly favourable, being pcrfedly free 
from rtones and all other extraneous fubftances, and at 
the fame time, when moift, llippery as loap ; fo that not 
only is it esfily dug, but its lubricity greatly facilitates 
the progrefs of the water when loaded with mofs. 

'Hie dimenfions proper for the drain are found to be 
two feet for the breadth and the fame for the depth. 

If fmaller, it could not conveniently receive the fpade- 
fuls of mofs } if larger, the water would efcapc, leav¬ 
ing the mofs behind. The drain has an inclination 
of otic foot in 100 yards; the more regularly this in¬ 
clination is obferved throughout, the lefs will the mofs 
B b a be 
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Preparation be liable to obllru&ions in its progrefs with the water; 
ofLana. _ , . , , , *■ 

vm. „ . .. 1 The drain being formed, the operator mam .on to a 

convenient extent alongfide of it a fe£tion off mofs, 
xo feet broad; the greateft diftance from wh.^;h he 
can heave his fpadeful into the drain. This life re¬ 
peated]^ does till the entire mafs be removed down to 
the clay. He then digs a new drain at the foot of 
the mofs bank, turns the water into it, and proceeds as 
before, leaving the mofs to purfue its courfe into the 
river Forth, a receptacle equally convenient and capa¬ 
cious ; upon the fortunate fituation of which, happily 
forming for feveral miles the fouthern boundary of the 
eftate, without the interpofition of any neighbouring 
proprietor, depended the very exiftence of the whole 
operations. 

When the mofs is entirely removed, the clay is 
found to be encumbered with the roots of different 
kinds of trees (landing in it as they grew, often very 
large: their trunks alfo are frequently found lying 
befide them. All thefe the tenants remove, often with 
great labour. In the courfe of their operations they 
purpofely leave upon the clay a ftratum of mofs fix 
inches thick. This, in lpring, when die feafon offers, 
they reduce to afhes, which in a great meafure enfures 
the firft crop. The ground thus cleared is turned over, 
where the drynefs admits, with a plough, and, where 
too foft, with a fpade. A month’s expofure to the 
fun, wind, and froft, reduces the clay to a powder, 
fitting it for the feed in March and April. A crop of 
oats is the firfl, which feldom fails of being plentiful, 
yielding from eight to ten bolls after one. 

In the year 1767 an agreement was made with one 
tenant for a portion of the low mofs. This, as being 

die 
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the firft ftep towards the intended plan, was then view-Preparation 
ed as a jtfnfiderable acquiiition. The fame terms agreed ' j 
upon.; with this tenant have ever fince been obferved 
with ill the reft. They are as follow : __ 

Tile tenant holds eight acres of mofs by a tack of 
38 years; he is allowed a proper quantity of timber, 
and two bolls of oatmeal to fupport him while employ¬ 
ed in rearing a houfe; the firft feven years he pays no 
rent; the eighth year he pays one merk Scots; the 
ninth year two merks; and fo on with the addition of 
one merk yearly till the end of the firft 19 years 5 dur¬ 
ing the laft five years of which he alfo pays a hen year¬ 
ly. Upon the commencement of the fecond 19 years, 
hybegins to pay a yearly rent of 1 as. for each acre of 
land cleared from mofs, and as. 6d. for each acre not 
cleared, alfo two hens yearly : A low rent indeed for 
fo fine a foil; but no more than a proper reward for 
his laborious exertions in acquiring it. 

In the year 1768 another tenant was fettled. Thefe 
two were tradefmen ■, to whom the preference was al¬ 
ways given, as having this great advantage to recom¬ 
mend them, that even when deprived of water they 
need never want employment. The motives that indu¬ 
ced thefe people to become fettlers were, ift, Thi pro- 
fpe£t of an independent eftablilhment for a number of 
years, 2dly, The mofs aftorded them great abundance 
of excellent fuel; to which was added the comfortable 
confideration, that, while bufied in providing that ne- 
ceflary article, they had the double advantage of pro¬ 
moting, at the fame time, tire principal object of their 
fettlement. 

Notwithftanding thefe inducements, ftill fettlers of¬ 
fered flowly : to which two circumltances chiefly con- 
11 b 3 tributed; 
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Firepiaration tributed : I ft, The whole farmers furrotindirg the mofs 

v.^ 'mi threw every pofiible obftrudtion in their way. ' By 

people of all denominations the feheme was view ul as 
a chimerical project, and became a common tojkc of 
ridicule. The plan, however, fupported itfelf; and 
in the year 1769 five more tenants agreed for eight 
acres each ; and thus 56 acres of low mofs were dif- 
pofed of. From the prugrefs made by the firft fettlcrs, 
and the addition of thefc, the obloquy of becoming 
a mofs tenant gradually became lefs regarded ; fo that 
in the year 1772 two more were added; in 1773, three; 
and in 1774, one; in all 13: which difpofed of 104 
acres ; all the low mofs to which water could then be 
conveyed. As water is the main fpring of the opoVi- 
tion, every tenant, befidcs the attention neeeflary to 
his (hare of the principal ftrcam, collected water by 
every pofliblc means, making ditches roynd his por¬ 
tion of die mofs, and a refervoir therein to retain it till 
wanted. 


The tenants in the low mofs having now begun to 
raife good crops, in the year 1774 fevcral perfons of¬ 
fered to take poffeflions in the high mofs, upon con¬ 
dition that accefs to it fliotild be rendered practicable. 
The high mofs wanted many advantages that the low 
poffeffed. To the low mofs, lying contiguous to the 
furrounding arable lands, the accefs v/as tolerably good; 
but from the arable lands the high mofs was feparat- 
ed by 300 or 400 yards of the low, which, even to a 
man, affords but indifferent footing, and to horfes is 
altogether impracticable. The low mofs is in general 
only three feet deep; the high mofs is from fix to 
twelve feet in depth. 

It will appear at firft fight, that without a road of 

communication 
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coqimunic^ion the high mofs mud forever have provcjJ Preparation • 
unconquerable. Without delay, therefore, a road was —,— 1 # 
opened to the breadth of 12 feet, for feveral hundred 
yards in length, by floating off the mofs down to the 
clay.* 

This being effected, and at the fame time an opening 
given to admit water, in the year 1775 twelve tenants 
agreed for eight acres of high mofs each. In confider- 
ation of the greater depth of this part of the mofs, it 
was agreed, that during the firft 19 years they fliould 
pay no rent; but for the fecond 19 years the terms of 
agreement were the fame as thofe made with the tenants 


in the Tow mofs. To the above-mentioned tenants 
ev*fy degree of encouragement was given; as upon 
their fuccefs depended, in a great meafure, the dilpofal 
of the great quantity of mofs Hill remaining. But 
their fuccefs, however problematical, was fuch, that 
next year, 1776, fix more took eight acres each; in 
1777, one; in 1778, four; in 1779, three; in 1780, 
one; in 1781,.one; in 1782, one:—In all, including 
thofe upon the low mofs, 42 tenants, occupying 336 


acres. . 

Though for fome time the dilpofal of the high mofs 
went but flowly on, it was not for want of tenants; 
but the number of operators was already fufficient for 
the quantity of water; to have added more would evi¬ 
dently have been imprudent. 

In the year 1783 Mr Drummond entered into the pof- 
feffion of the eftate of Blair Drummond, and went 
fully into the plan adopted by his predeceffor for fub- 
duing the mofs. At this time there (till remained 
undifpofed of about 1000 acres of high mofs. As 
water was the great defideratum, it was determined, 
B b 4 tint 
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Preparation that to obtain that neceflary article neither, pains nor 
of Land. . , , . 1 c ' , 

\ . v ■ •..) expence mould be wanting. Steps were accordingly 

taken to afcertain in what manner it might be procur¬ 
ed to moft advantage. 

Meanwhile, to prepare for new tenants, a fecond 
road parallel to the former, at the diilance of half a 
mile, was immediately begun and cut, with what wa¬ 
ter could be got, down to the clay, 1 2 feet broad and 
2670 yards long, quite acrofs the mol's. This open¬ 
ing was prcvioufly neceflary, that operators might get 
a drain formed in the clay to diretV the water; and it 
was to remain as a road that was abfolutely neceflary, 
and which relieved fettlers from an expence they , were 
unable to fupport. Thefe preparations, the progwfs 
of the former tenants, and the profpetl of a farther 
fupply of water, induced 1 o more to take poileflions in 
the year 1783: in the year 1784, 18 more took pof- 
feflions; and in 1785 no fewer than 27:—in all 55 
tenants in three years: which difpofed of 440 acres 
more of the high mofs. 

As the introduction of an additional ftream to the 
mofs was to be a work both of nicety and expence, it 
was neceflary to proceed with caution. For this reafon 
feveral engineers were employed to make furveys and 
plans of the different modes by which it might be pro¬ 
cured. In one point they all agreed, that the proper 
fource for furnifhing that fupply was the river Teith, 
a large and copious ftream that paffes within a mile of 
the mofs; but various modes were propofed for diet¬ 
ing that purpofe. 

To carry a ftream from the river by a cut or canal 
into the mofs was found to be impracticable; and Mr 

Whitworth 
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Whitword^ * gave in a plan of a pumping machine, Preparation 
which \e was of opinion would anfwer the purpofe ex- ofL ° nd -. 
tremely well. 

Soon after tliis Mr George Meikle of Alloa, a very 
lkilfift and ingenious millwright, gave in a model of 
a wheel for raifmg water entirely of a new conftruc- 
tion, of his own and his father’s invention jointly. 

Tliis machine is fo exceedingly Ample, and ads in a 
manner fo eafy, natural, and uniform, that a common 
obi'erver is apt to undervalue die invention: But per- 
fons Ikilled in mechanics view machinery with a very 
different eye; for to diem fimplicity is the firft recom- 
mendatibn a machine can poflefs. Accordingly, up¬ 
on* feeing the model fet to work, Mr Whitworth, 
with diat candour and liberality of mind that gene¬ 
rally accompany genius and knowledge, not only gave 
it the greateli praife, but declared that, for the pur¬ 
pofe required, it was fuperior to the machine recom¬ 
mended by himfclf, and advifed it to be adopted with¬ 
out hefitation. 

The better to explain this machine, two (ketches are 
annexed, to die firft of which the following letters re¬ 
fer. The explanation of the fecond will be found up¬ 
on the (ketch. 

a, Sluice through which is admitted the water thatpfete vnm 
moves the wheel. 

by b t Two iluices through which is admitted the 
water raifed by the wheel. 

CyCy 


* This gentleman was l'uperintendant of the London water works, 
and an engineer of great reputation in England. He was fcveral years 
employed in Scotland in completing the great canal. 
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*’«p»ra‘ !on r, c, A part of one of two wooden troughs and, art 
«... /‘ i ' , mt aperture in the wall, through which the above"'^ater is 
conveyed into the buckets. [The other trough is hid 
by two ftone walls that fupport the wheel.] 

d, d, d t Buckets, of which 80 are arranged on each 
Ede of the arms of tire wheel =r 160. 

e, e, e, A ciftern, into which the water raifed by the 
buckets is difeharged. 

fyf, Wooden barrel pipes, through which the 
water defeends from the ciftern under ground to avoid 
the high road from Stirling, and the private approach 
to the houfe. 

Sketch fecond contains a plan of the eiftern,' and ex¬ 
hibits die manner in which die water is filled into\he 
buckets. 

The diameter of the wheel to the extremities of the 
float-boards is ;8 feet; the length of the float-boards 
10 feet. The wheel makes nearly four revolutions per 
minute; in which time it difeharges into the ciltern 
40 hoglheads of water. But diis is not all the wheel 
is capable of performing; for by feveral accurate trials 
by Meflrs "Whitworth and Meikle, in the refult of 
which, though made feparately, they perfectly agreed, 
it was found that the wheel was able to lift no lefs than 
60 hoglheads per minute; but that the diameter of die 
pipes through which the water defeends from the ci¬ 
ftern would not admit a greater quantity than what 
they already receive. 

To a perfon at all convcrfant in hydraulics, the re- 
femblance of this to the Perfian wheel mult be obvious: 
and indeed it is probable, that from the Perfian wheel 
the firft idea of this machine was derived. But admit¬ 
ting this, ftill die fuperiority of the prefent wheel is, 

1 in 
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in moil rofoefls, fo confpieuous, as to entitle it to little -epamina 

, . , r n. ■ T- n. T L of land- 

Ids pvme than the nrlt invention. I'or, lit, In the > 

Perfian wheel, the buckets being all moveable, mud be 
conftantly going out of order: In this wheel they are 
all immoveable, confequontly never can be out of order. 

2dly, Inltead of lifting the water from the bottom 
of the fall, as in the Perfian wheel, this wheel lifts it 
from the top of the fail, being from four or five feet 
higher; by which means feme additional power is gain¬ 
ed. 3<lly, By means of the three lluices (.j, and b, b, 
fig. i.) in whatever fituation the river may be, the 
quantity of the water to be railed is fo nicely adyufted 
to thnraff the moving power, as conftantly to preferve 
the \rheel in a fteady and equable motion. In fliort, 
as a regulator is to a watch, fo arc thefc lluices to this 
wheel, wliofe movements would othenvife be fo various, 
as fometimes to carry t’nc water dear over the cillcrn, 
lhmerimos to drop it entirely behind, but fel lom fo as 
fully to difeharge the whole contents of the buckets into 
the eiilern. 

i 

It is however but candid to remark, that this machine 
labours under a fmall defect, which did not cfcape the 
obferration of Mr Whitworth; namely, that by raifing 
the water about 3 \ feet higher than the ciilern where 
i: is ultimately delivered, a fmall degree of power is 
loft. To this, indeed, he propofed a remedy ; but can¬ 
didly confefled, that as it would render the machine 
fomewhat more complex, and would alfo in ere a fe the 
friction, he thought it more advifablc to keep it in its 
prefent ftate. At the fame time he jullly obferved, 
that as the ftream by which the wheel is moved is at 
all times copious and powerful, the fmall lofs of power 

occafior.cd 
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Itepmtionoccafioned by the above circumftance was. of little or 
•f Land. .. 1 V 

\ m • no avail. > 

This ftream is detached from the Teith at the place 
where that river approaches neareft to the mofs. The 
furface of the latter is about ij feet higher thad that 
of the former; the ciilcrn is therefore placed 17 feet 
above the furface of the ftream fo as to leave a decli¬ 
vity, fuificicnt to deliver the water upon the furface of 
the mofs. 

The pipes through which the water defcends from 
the ciftern are compofed of wooden barrels hooped with 
iron, 4 feet long and 18 inches in diameter within. 

In thefe pipes, having been conveyed under .ground 
for 354 yards from the cittern, the water at once emer¬ 
ges into an open aqueduct. This aqutduct, which was 
formed according to a plan by Mr Whitworth, is con- 
ftru&ed wholly of earth or clay } and in order to keep 
the water on a level with the furface of the niofs, it is 
for nearly two thirds of its courfe elevated from 8 to 
to feet above the level of the adjacent grounds ; the 
bafe being 4c feet broad, the fummit 18 feet, and the 
water courfe 10 feet broad. It commences at the ter¬ 
mination of the pipes; from whence extending above 
1400 yards, it difeharges the water into a canal formed 
for its reception on die furface of the mofs. 

For raifmg the water to this height, there were two 
reafons : ift, That not only where it was delivered on 
the mofs, but even after being conveyed to the molt 
diftant comers, it might ftill retain fufficient power to 
tranfport the mofs to the river FortL 2dty, That rc- 
fervoirs of a fufficient height might he formed in the 
mofs to retain the water delivered during the night. 

In confequcnce of Mr Whitworth’s advice, a con¬ 
trail 
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ttacl was entered into with Mr Meikle in fpring 1 787 ; Prcpamkai 
anil by the end of O&ober in that year, the wheel, , olL * lia - 1 
pipes, and aquedu£t, were all completely finilhed ; *nd 
what, in fo complex and extenfive an undertaking, is 
by nil means common, the different branches of the 
work were fo completely executed, and fo happily ad- 
julted to each other, that upon trial the effect anfwcred 
the moll fanguine expectations. The total expence ex¬ 
ceeded ioool. fterling. 

To induce the proprietor to embark in this under¬ 
taking, the mofs tenants had of their own accord pre- 
vioufly come under a formal engagement to pay the 
mtereji>>f any fum that might be expended in procur¬ 
ing/ a fupply of water. But he was determined they 
fhould not enjoy by halves the fweets of this long 
wifhed for acquifition. With a view, therefore, not 
only to reward their pail induftry, but to roufe them 
to future exertions, he at once fet them free from 
their engagement •, nor has any intereft ever been de¬ 
manded. 

This new fupply was a moft acceptable boon to the 
mofs tenants. In order to make an equitable diftribu- 
tion, the water raifed through the day was allotted 
to one divifion of operators; that raifed during the 
night to another. To retain the latter, a canal was 
formed, extending almoft three miles through the cen¬ 
tre of the mofs. From place to place along the fides 
are inferted iluiccs to admit water to the refervoirs of 
the poirdfors; each fluice having an aperture propor¬ 
tioned to the number of operators to be fitpplied from 
the refervoir which it fills. For the w'atcr raifed through 
the day no refervoirs arc neceflary; as it is immediate¬ 
ly ufed by the divifion to which it is allotted. 


This 
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fteparaiion This additional flream, though highly beneficial, yet 
«■ ■*" ’ ■ is not more than fuilicient to keep 40 men at v conft;fnt 

work. But fucli a quantity as would give eonftant 
work is not nccefury: the operators mull be often 
employed in making and repairing their drains, grub¬ 
bing up roots of trees, Zee .; fo that a quantity fufli- 
cient to give five or fix hours work, per day to the 
whole inhabitants is as much as would be wanted. 
But as the quantity procured was Hill infufiicicnt for 
this purpofe, a final! llrcam that dcfccndcd from the 
higher grounds was diverted from its courfc and brought 
into the mofs. From want of level this flream could 
not be delivered to the greatell advantage; nuny ly, up¬ 
on the furface of the mofs. Yet by making, at a c^n- 
fiderable cxpence, a drain half a mile long, and a refer- 
voir for the night water, it was rendered of much im¬ 
portance : and daring the whole winter months, as 
well as in fummer, alter every fall of rain, it kept 15 
perfor.s fully employed. 

In the year 1787, two more tenants agreed for 
eight acres each; in 1788, four; in 1789, eight; in 
1790, four tenants, all agreed for the fame number of 
acres. 

The whole mofs was now difpofed of, except that 
part called Flow MoJ.}, which comprehend:', about *|Cj 
acres. Here it is twice the ufual breadth, fo fluid that 
a pole may be thruft with one hand to the bottom ; 
and the interior part, for near a mile broad, is three 
feet above the level of all the reft of the mofs. Hi¬ 
therto the many and various difficulties that prefented 
themfclves had been overcome by pcrfcvcrance and ex¬ 
pence. But here the extraordinary elevation of the 
morafs, joined to its great fluidity, feeined to exclude 

all 
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ill poflibihtv of admitting a ftream of water; and Preparatio* 
, / ....f r .of Land, 

it Vas t he .g eneral opinion that the mofs operations. 

had now drived at their ne plus ultra , and that this 

morafs was doomed to remain a nuifance for ages to 

come* 

But the proprietor had now advanced fq far that he 
could not fubmit to retreat: and he confidered himfelf 
as, in fome meafure, pledged to the country for the 
completion of this undertaking. To detail the va¬ 
rious methods pra&ifed to introduce a ftream of water 
into that morafs, would prove tedious. It is fuflicient 
to fay, that after a thoufand unfuccefsful efforts, at¬ 
tende d j dth much trouble and confiderable expcnce, 
thejpoint at lafl was gained, and a ftream of water was 
brought in, and carried fairly acrofs the centre of the 
morafs. 

The greateft obflacle was now indeed overedme; 
but ftill another remained of no fmall moment, namely, 
the difeouragement given to fettlers from the total im- 
poffibility of creating habitations upon the furface of 
this morafs. To find a remedy for this evil was diffi¬ 
cult. Happily a refource at laft occurred. This was 
to bargain with a certain number of the. old tenants, 
whofe habitations were, neareft, to take leafes of por¬ 
tions of the morafs. jBut as fonic additional aid was 
here ncccffary, it was agreed that 12l. fterling ihould 
be gradually advanced to each tenant till he iliould ac- 
compliih the clearing of an acre, for which he or his 
fucccffov is bound to pay 12s. of yearly rent, equal to 
five per cent, upon the fum advanced. When this point 
fliall be gained, they are bound to difpofe, as moft a- 
grccafale to thcmfelves, either of their old or of theii 


new 
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fWjHu-ttion new pofleflion; for which, when once an a,cre is clcar- 
k - ■ ^ * ■ ed, purchafers will not be wanting. 

In confequcnce of the above arrangement, during 
the year 1791 no fewer than 35 of the old tenants 
agreed, upon the forefaid conditions, for eight Meres 
each of the flow mofs. Thus 1200 acres arc now 
difpofed of to 115 tenants. But when thefe 35 tenants 
fhall each have cleared their acre, then, according to 
agreement, 35 additional tenants will fpcedily be ac¬ 
quired ; and the mofs will then contain in all 150 fa¬ 
milies. 

To the leafes at firfl: granted to the tenants in the 
high mofs, it was afterwards determined to add, a fur¬ 
ther period of 19 years (making in all 57 years), during 
which they are to pay one guinea per acre ; a rent nor 
greater than the land is worth even at prefent, but 
greatly below its probable value at that diflant period. 
This, it is hoped, will prove to tl;e tenants a fulficient 
incitement to continue their operations till their pofl'ef- 
flons are completely cleared from mofs. 

Having now gone through, in detail, the whole pro- 
grefs of the colony for many years after its Jirfl fettle- 
ment in the year 1767, it Itill remains to take a gene¬ 
ral view of the effects produced by that eflabliihnient. 

For feveral years, at firft, the water was ufed chiefly 
to carry oflF mofs, in the forming of new roads, and 
preparing refervoirs; which confiderably retarded the 
principal objeft, of gaining land. Neverthelefs there 
have been cleared full 300 acres of excellent land, pro¬ 
ducing wheat, barley, oats, and clover, yielding from 
fix to twelve bolls after one. 

From the nature of the undertaking, there is good 
reafon to fuppofe that the operations will yearly ad¬ 
vance 
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vance with greater rapidity; cfpecially as the greater p " 

number o?*fl is fettlers have only of late begun to ope- >.-„ ■■■ ■. 

rate. Many, befides maintaining their families otner- 
wife by occafion.il employments, have in the high 
inoi's t cleared in a year one rood of land; fome have 
cleared two, fome three roods, and In the low mofs an 


acre. 

It was a remark often made, even byperfons of forae 
obi'ervation, that by collecting together fitch a num¬ 
ber of people, Kincardine would be ovcrltockcd; and 
the confequence would be their becoming a burden on 
the parish : for as the bulk of them were labourers not 
bred toany trade, and poiihffed of little Hock, it was 
fordtfon, that, for fome time, they could not afford, 
to confute thcmfelves foleiy to the mofs, from which 
the return mu ft bellow; hut behoved, for immediate 
fi.bfiiieiice, to work for daily hire. Happily thele pre¬ 
dictions have proved entirely gromidlefs ; for fuch is 
the growing demand for hands in this country, that 
not only do the whole of thefo people find employment, 
whenever they cho.ffe to look for it, but their wager- 
have been yearly increafmg from the time of their lirll 
eil.ibliiluv.ent. In ihort, they have proved to the 
corner where they are let down a moil ufefui nurfery 
of labourers ; and thole very farmers who, at firII, to 
llrongly oppofed their fertlemenr, now fly to them as 
a fare relource for every purpeie of agneedture. Still 
they eonjider the mofs operations as their principal 
bufnieis; none pay them l'o well; -and when they do 
leave it to earn a little money, they return with checr- 
fulr.ei's to their proper employment. Many of them 
already raife large quantities of grain, and have no 
occafion to go off to other work; which will foon be 
Vol. I. C c the 
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Reparation the cafe with the whole. Their original (lock, indeed, 
v.— t did not often exceed 251. and Come had not even 
10I.; but what was wanting in ftock was compenfated 
by induftry. 

Of the whole inhabitants full nine-tenths are High¬ 
landers, from the neighbouring parilhes of Callander, 
Balquhiddcr, &c.; a fober, frugal, and induftrious 
people, who, inured to hardlhips in their own country, 
are peculiarly qualified to encounter fo arduous an un¬ 
dertaking. From this circumftanre, too, arifes a very 
happy confcquence; that wearing a different garb and 
fpeaking a different language from the people amongil 
whom they are fettled, they confider themfelyes in a 
manner as one family tranfported to a foreign lapd: 
and hence Upon all occafions of difficulty, thev fly 
with alacrity to each others relief. Neither ought i'_ 
to be forgotten, that, from their iirlt fettlcmenr. to 
the prefent day, not a fingle inftancc has occurred a- 
mongfl them of theft, bad neighbourhood, or of any 
other mifdcmeanour, that required the interpolation of 
the civil magiftrate. Nor, however poor in circum- 
ftanccs, has any one of them ever (looped to folicit af- 
fiftance from the funds of the pari 111 appropriated to 
that purpofe. 

Though few of the tenants entered with a large 
ftock, one only has been obliged to leave the rnofs 
from incapacity to proceed. Many indeed have fpent 
their fmall (locks, and even run a little in debt: but 
in this cafe they have been permitted to fell their tacks 
upon the following conditions: id, That the purchal'er 
(ball be a good man; 2dly, That the feller (hall take 
another poffcflion. By this manoeuvre a new inhabit¬ 
ant is gained *, while the old one, relieved from debt, 

and 
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and aided j?y pad experience, recommences his opera- Prc P£ m “ 
turns with double fpirit upon a new pofleflion. . The -^-= 
monied man again has at once a houfe and a piece of 


ground, the want of which chiefly ftartled new be- 


giniiers. 

Some have even made a kind of trade of felling; 
infomuch, that from the year 1774 to the year 1792, no 
fewer than fifty fales took place, producing in all 
the fum of 849k fterling. This proved from time to 
time a moll feafonablc recruit to the colony, and gave 
new vigour and fpirits to the whole. 

The number of the fettlers is productive of: an ex- 
ccllcn{^:fFe£t; that although fame are generally abfent, 
cn/ugh ftill remain to occupy the water conftantly. 
In a favourable day, there may be feen hundreds, men, 
women, and children, labouring with the utmoft afii- 
duitv. The women declare they can make more by 
working at the mofs than at their wheel; and fuch is 
the general attachment to that employment, that they 
have frequently been difeovered working by moonlight. 

Another happy confequence aiifing from their num¬ 
bers is the great quantity of mofs they confume for 
fuel. There are in all 115 families. Each family re¬ 
quires at an average 10 dargues * of peats yearly. 
Each dargue uncovers a i'pace equal to 10 fquare yards 
of clay : fo that, by calling peats, the mofs tenants gain 
yearly about 6 roods of land. 

The advantage, too, of providing their fuel with fo 
little trouble, is very great. They require yearly 1x5© 
C c 2 dargues 


* A dargue (or darg) of peats, is the quantity that one man can 
raft and two can wheel in a day to the field where they are fpread out 
to dry. 
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vpnrationdargucs of peats; which, as each darguc tyhen drietl 
—/ and flacked is valued at five {hillings, arc worth 287!. 
1 os. llerling; a fum which otherwife muft have been 
expended on the prime coll and carriage of coals.— 
Many of them call peats for fale; and iool. worth are 
yearly difpofed of in the town of Stirling, the village of 
Down, &c. 

Though mofs work he laborious, it is at the fame 
time amufmg. The operator moves the mofs five feet 
only at a medium; and the water, like carts in other 
cafes, carrying it off as fall as it is thrown in, excites 
him to activity. Still he mull fubmit to he wet from 
morning to night. But habit reconciles hinvjp this 
inconvenience ; while his lioufe and arable land filfcbir. 
eye and cheer his mind. Nor is it found that the 
health of the inhabitants is in the fmalleft degree in¬ 
jured either by the nature of the work or the vicinity of 
the mofs. 

The quantity of mofs that one man can move in a 
day is furprifmg ; when he meets with no interruption, 
fcldom lefs than 48 cubic yards, each weighing 90 
lloncs. The weight, then, of mofs moved per day is 
no lefs than 4320 Hones. A cubic yard is moved into 
the water, and of courfe carried into the river Forth 
for one farthing. It follows, that the expence of mov¬ 
ing 48 cubic yards is one flailing. But the fame quan¬ 
tity moved to the fame dillance by carts would coH 24 
fhillings. Hence the advantage derived from the poffi- 
bility of floating mofs in water, aiuHhe great importance 
of having water lor that purpofe. 

The mofs, when contralled with the rich lands fur¬ 
rounding, appeared, efpecially before the improve¬ 
ments,- a very dreary fpot; one wide unvaried wild, 

totally 
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totally unproductive, unfit even to furnifh fuftenance Preparation 

S' 1 f , . , , c . , of Land, 

to any animal, except here anti there a tew wretched ^ 

ftraggling lheep. Betides, it entirely cut olF ail con¬ 
nexion betwixt the farms on either fide; among which 
no idtercourfe was practicable but by a circuit of feve- 
ral miles. 

The feene was foon greatly changed. The follow¬ 
ing are the numbers of the inhabitants who fame years 
ago refided in the inofs; alio of their cows and horfes, 
and of the acres gained by them from the mol's, together 
with their produce. 



”5 


Women 

"3 


Boys 

199 


Girls 

iQ 3 


Total 

620 


Number of cows, at leaft. 


lJ 5 

Ditto of horfes and carts 

- 

34 

Ditto of acres cleared from inofs 

- 

300 


The produce in bolls cannot be exadlly afeertatned: 
but, confidcring the goodnefs of the foil, may be fairly 
itated at eight bolls per acre. Indc 2400 bolls. 

As oats are the ltaple commodity, the calculation 
fhall be confined to that grain. According to the fiars 
of Stirlinglhire, crop 1790, carfe oats are valued at 
14s. per boll, hide 2400 bolls at 14s. is 1680I. Of 
late this price has at times been doubled. 

A traT of ground fo confiderable, formerly a nui- 
fance to the country, thus converted into a fertile field 
filled with inhabitants, comfortable and happy, cannot 
{urely be iurveyed with an eye of indifference by any 
C c 3 perfon 
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parat ion perfon whofe mind is at all fufceptible of filing or pf 
Land. ....... ‘ ' 

=y—public lpirif. 

An excellent gravelled road, 20 feet wide and a 
mile and a half long, is now carried quite acrofs the 
mofs. By this means, in the firft place, a fliort’ and 
eafy intercourfe is eftablifhed between two confider- 
able parts of the eftate, formerly as little connected as ii 
feparated by a lake or an arm of the fea. Secondly, 
The inhabitants of the mofs, to whom, hitherto, all 
pafiage with carts or horfes was impra&icable for at 
leaft one half of the year, have now obtained the 
effential advantage of being able, with eafe, to tranf- 
port all the different commodities at every f&sf 1 of 
the year. This road was entirely formed by the ha&ds 
of the mofs tenants, and gravelled by their own carts 
and horfes: a work which, it will not be doubted, 
they performed with much alacrity; when it is con- 
fidered that, to the profpeft of procuring a lafting and 
material benefit to thcmfelves, there was joined the 
additional inducement of receiving an immediate fup- 
ply of money, die whole being done at the proprietor’s 
cxpence. 

The poffeflions are laid off in the manner belt fitted 
for the operations; and are divided by lanes running 
in ftraight lines parallel to each other. Parallel to theft* 
again the drains are carried; and this ftraight direction 
greatly facilitates the progrefs of the water with its load 
of mofs. Upon the bank of mofs fronting the lanes, the 
operation of floating is begun; and twenty or thirty people 
have been fometimes feen heaving mofs into the fame 
drain. That the water might be the more conveniently 
applied, the lanes include between them the bfeaddi of 
two poffeffions only. The new houfes are eretted upon 

each 
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each fide fcf thefe lanes atthediftance of 100 yards pire P* ratia > 

S ofLand. 

from each other. * . - y — 

Before the formation of lanes and roads, and while 
yet no ground was cleared, the firft fettlers were obli¬ 
ged *to ere£t their houfes upon the furface of the mofs. 

Its foftnefs denied all accefs to ftones; which, at any 
rate, are at fuch a diftance as would render them too 
expenfive. Settlers, therefore, were obliged to cou- 
ltru£t their houfes of other materials. Upon the low 
mofs there is found for this purpofe great plenty of fod 
or turf, which accordingly the tenants ufe for the walls 
of their houfes. For the rudenefs of the fabric nature 
in k..lb meafure compenfates, by overfpreading the 
ouuide with a luxuriant coating of heath and other moor- 
ifli plants, which have a very pifturefque appearance. 

But upon the high mofs there is no fod to be found. 

There the tenant mull go differently to work. Hav¬ 
ing chofen a proper fituation for his houfe, he firft digs 
four trenches down to the clay, fo as to feparate from 
the reft of die mofs a folid mafs, containing an oblong 
reifangular urea, fufficiendy large for his intended 
houfe. This being done, he then fcoops out the mid¬ 
dle of the mafs, leaving on all fides the thicknefs of 
three feet for walls \ over which he dirows a roof, fuch 
?s that by which other cottages are commonly covered. 

Upon the fofteft parts of the mofs, even thefe walls 
cannot be obtained. In fuch places die houfes are 
built with peat dug out of the mofs, and clofely com- 
preffed together while in a humid ftate *. It is necef, 

C c 4 fary 


* This does not apply to the morafs, upon the furface of which, it h-s 
already been obferved, it is impoflible to ere<5l houfes in any thane, 
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parationfary even to lay upon the furfacc a platfornf ■ of board' 
-v—' to prevent the walls from finking} which they have fre¬ 
quently done when that precaution was neglotted. Af¬ 
ter all, to ftamp with the foot will fhake the whole fa¬ 
bric as well as the mols for liftv yards around. This, 
at firft, ftartlcd the peo, le a good deal; hut cultom 
foon rendered it familiar. 

The colonifts have now made confiderablc advance¬ 
ment in rearing better habitations for their comfort 
and convenience. Their huts of turf arc but tempo¬ 
rary lodgings. As foon as they have cleared a little 
ground, they build houfes of brick : who 
tor a fecond time furniihes them with 
It has alfo been found necefliiry to relieve them entirely 
from the payment of the burdonfome tax upon bricks ■. 
a tax which fur el y was never intended to fail on fuch 
poor induftrious adventurers; and which, without this 
alliftance, would have proved a molt ellcdtual bar to 
the employment of thefe materials. 

There are now erected in the mofs 6 <j brick lioufes, 
fubftantially built with lime. The total expcncc a- 
mounted to 1033I. Itcrling. And it is a very comfort¬ 
able circumftance, that the money expended upon 
thefe lioufes is molliy kept in circulation among the 
inhabitants themfelves ; for as a number of them have 
learned not only to manufacture but alio to build 
bricks, and as others who have horfes and carts fur- 
nifli the carriage of lime and coals, they thus inter¬ 
change ferviccs with each other. 

With a view to excite the exertion of the colonifts, 
the following premiums were alfo offered: 1. To 

the perfon who fhall in the fpace of one year remove 
the greateft quantity of mofs dov/n to the clay, a plough 

of 


n the proprie- 
timber*^-.-tis. 
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^fjhebefl Amftru&ion. 2- To the perfon who fliall Preparation 
remove the next greafcft quantity, a pair of harrows'of ■ - t ‘ • 
the baft kind. 3. For the next greateft quantity, a 
fpade of the be it kind, and tolb. of red clover feed. 

But as tlicfe premiums, if contefted for by the whole in¬ 
habitants, could reach but a very few of the number, 
they were therefore divided into fix diftrifts according 
to their fituation ; and the above premiums were offered 
to each diftrict. 

The cftablifhment of this colony was no doubt at¬ 
tended with a very confiderable (hare of expence and 
difficulty; for the undertaking was altogether new, 
and >he?e were many prejudices againlt it, which it 
was neceffary to overcome. At the fame time it was 
noble and interefling : it was to make a valuable addi¬ 
tion to private property : it was to incrcafe the popu¬ 
lation of the country, and to give bread to a number 
oi" people ; many of whom having been turned out of 
their farms and cottarics in the Highlands, might other- 
wife, by emigration, have been lo# to their country; 
and that too rft a time when, owing to the great en¬ 
largement of farms, depopulation prevails but too 
much even in the low countries. And it was to add 
to the arable lands of the kingdom, making many 
thoufand bolls of grain to grow where none ever grew 
before. 

Thefe confiderations have hitherto preponderated 
with the proprietors againfl the various obftncles that 
prefent tlicmfelves to the execution of fo extenfive an 
undertaking. Should their example tend in any de¬ 
gree to ftimulate others, who both, in Scotland and in 
England pofTefs much ground equally ufelefs to the 
country, to commence fimilnr improvements, it would 

•be 
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cparatronbe a moil grateful confideration fuperadded to the 
pleafure already arifing from the progrei's of the infant 
colony. 

On account of the importance of the fubjeft* we 
have here inferted the above detail* which was written 
feme years ago, of the improvements carried on in the 
mofs of Kincardine* commonly called Mofi Flanders . 
But after all* it will probably hereafter be thought* that 
the great efforts of ingenuity, and of perfeyering in> 
duftry, which were requifite in the above operation* 
might all have been avoided, and the work much eafier; 
performed, bad the art been found out of converting 
mofs into fruitful foil, according to the plan jte.fl.ifed* 
and undoubtedly brought to great perfe&ion in Ayr* 
ihirc, by the gentleman already mentioned* John Smith* 
Br Smith's Efu. of Swinridee muir, near JBeith. On a part of a 
uprovuig mofe m tins gentleman s property* a quantity of hme 
had been fpread in confequence of the miring of fome 
carts in wet weather *, to relieve which* their load was 
laid over the gro#d in their neighbourhood* though 
this was accounted at that period an ablurd operation, 
as it was believed that lime would have the effe£t of 
containing and rendering mofly ground ufelefs for ever. 
The proprietor, Mr Smith* was then in the army, to¬ 
wards the clofe of the American war. On returning 
home the fucceeding fummer, and being informed of 
the accident* he was iurprifed to find that as good a 
crop grew upon the patch of mofs on which the lime 
had been fqattered, as upon another fpot that had been 
pared and burned, in confequence of inftru&ions that 
he had transmitted home for that purpofe, from having 
perufed fome treatifes in which burning of mofs was re¬ 
commended. He alfo remarked, that upon the places 

which 
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which had ’neither been burned nor limed, nothing Preparation 
grew, and that the crop upon the burned foil was in- * —* 
ferior to that where the lime had been laid, being al- 
moft choked with forrel. Mr Smith purfued the hint 
thus obtained: He reclaimed by means of lime every 
portion of mofs in his own pofleffion, and having fatif- 
fied his tenants of the utility of the practice, he allowed 
them to dig limeftone gratis, and gave them the refufe 
of his coal at prime coft to burn it. Thus, in a fhort 
time, every part of the mofs upon his eftate was redu¬ 
ced under cultivation, and rendered highly valuable. 

When Mr Smith began his operations, he met the 
fjte^<~, r fhnovators in agriculture, that is, he was ridi- 
cuk'a by all his neighbours. His fuccefs, however, at 
length made fomc converts, and though the new fyftcm 
at firfl. advanced llowly, it was at laft univcrfally appro¬ 
ved of, and extenfively imitated. The refult has been, 
that what was once the word land in the country, is 
now become the moll productive and fertile. 

The following is a concife llatement of Mr Smith’s 
practice, and confequcntly of the Ayrlhirc pradtice, of 
actually converting mofs into vegetable mould,' capa¬ 
ble of bearing rich crops of corn, hay, potatoes, &c. 
which we lhall give in the words of Mr Headrick *. 

“ 1. When they enter upon the improvement of a 
mofs in its natural (late, the firft thing to be done is, 
to mark and cut main or mailer drains, eight feet in 
width, by four and a half in depth, and declining to 
two and a half at bottom; thefe coll is. per fall of 
fix Scots ells. In fome inllanees, it will be found ne- 

ceflary 


+ Cummuniceticns U the Boat d of Apiculture, vol. ii. 
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ifrpatation ceffary to cut tliofc drains much deeper, eanfequenti? 

' ■ at a greater expence. Thefe drains almoil in every in~ 
fiance can be, and are fo conducted, as to divide the 
field into regular and proper eneloiures- They always 
make it a rule to finilh off as much of a drain as 1 they 
have broken up, before they leave it at night; becaul'e, 
if a part is left dug, fuppoi'e half way., the oozing of 
water from the fides would render the bottom fo foft, 
that they could neither ftand upon it nor lift it with 
the fpade. When the mofs is fo very foft, that the 
preflure of what is thrown out of the drain may cauie 
its fides to fall in again, they throw the clods from the 
drain a confiderable wav back, and lometime*J.\$ve a 
man to throw them lull further back, by a fpade the 
hand; for this reafon too, they always throw the fluff 
taken from a drain as equally as poliiblo on each fide of 
it. In digging the drains, the workmen ftand upon 
fnrall boards to prevent them lvom finking, and move 
them forward as the work advances. 

“ When tlie mofs lies in a hollow, with only erne 
outlet, it is ueccfiary to lead up a drain, fo as to let 
the water pafs this outlet, and then conduct it along 
the ioweifc or wetteft part of the mofs: this middle 
drain is afterwards Hoped, and the fluff thrown back 
into the hollows that may occur; upon it the ridges 
are made to terminate on each fide, while a ring drain, 
Serving the purpole of a fence, is thrown round the 
mofs at the line where the rifing ground commences. 
This can generally be fo managed as to divide the mofs 
into a fquare field, leaving ftraight lines for the fides of 
the contiguous fields. The ring drain intercepts the 
furface water from the higher grounds, and condudls it 
iato the lower part of the outlet, while the Hoped drain. 


in 



AGRICULTURE. 


lathe centra receives and difcharges all die water thatPrcpsntuite 

e of Land. 

fails upon the rnols. ' > — y.— * 

After the mofs collapfes in confequence of liming 
and culture, it is often ncceflary to clean out thefe 
drains a fecond time, and to dig them to a greater 
depth: their fides become at Jaft like a wall of peat, 
which few animals will venture to pafs. 

“ 2. The drains being thus completed, they mark 
out the ridges, either with a long fixing or with three 
poles fet in a line. Mr Smith has tried feveral breadths 
of ridges, hut now gives a decided preference to thoie 
drat arc feven yards in breadth. The ridges axe form¬ 
ed with/he fpade in the following manner: In the cen¬ 
tre i& each intended ridge, a fpace of about two feet if. 
allowed to remain untouched : on each lide of that fpace 
a furrow is opened, v.-hich is turned over fo as com¬ 
pletely to cover that (pace, like whet is called veering 
or feering of a gathered ridge; the work, thus begun, 
is continued bv cutting furrows with the fpade, and 
turning them over from end to end of the ridge oil each 
fide, until they arrive at the diviiion furrows. The 
breadth of the dices thus cut, mav be about 12 inches, 
and each piece is made as long as it may fuit to turn 
over : the ridge when limfhed, has the appearance of 
having been done with a plough. The divifioti furrow 
is two feet in breadth, which if necellary to draw oil’ 
fuperfluous water, is partly cut and thrown upon the 
fides, or into hollows in the ridges on each fide. The 
depth of the diviiion furrows is regulated by cireum- 
ftanccs fo as not to lay the ridges at i:rft too dry, but 
at the lame time, to bleed, as it were, the mofs, and 
*:ouducl the fuperiluous water into the mailer drains. 

,c The next operation is to top-drefs the-ridge® 

1 with 
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separation w ith lime. The fooner this is done after t^e ridgeS are 

—..y .1 ',.1 formed, the better. When the mofs appears dry, ex¬ 
perienced farmers throw on tire lime, but do not clean 
out the divifion furrows until the enfuing winter. 
When it is foaked in water, they clean the divifion 
furrows as foon as the lime is ready, and after the wa¬ 
ter has run off apply the lime immediately. It is of 
great importance to have the lime applied while the 
mofs is dill moid, and the lime in as cauftic a date as 
poflible. For this purpofe, they have the lime con¬ 
veyed from the kiln in parcels, flaked and laid on as 
faft as the ridges are formed. Being dropped from 
carts, and flaked at the neared acccllible flatten, it is 
carried to the mofs by two men on light handbarMws, 
having a hopper and bottom of thin boards, and there 
fpread with fhovels as equally as poflible. During the 
fird and fecond years, the crop is generally carried oiT 
in the fame way. In fome places where a mofs is co¬ 
vered with coarfe herbage, and acceflible by cans in 
dry weather, I faw them give a good dofe of lime to 
the mofs before it was turned up with the fpade, and 
another after the ridges were formed. It is furprifing 
how quickly they execute thefe operations with the 
handbarrows. In other places where coarfe boards can 
be procured, they lay a line of them along the crown of 
a ridge, and convey the lime upon them in wheel¬ 
barrows. 

“ The proportion of lime allowed to the acre is va¬ 
rious, being from three to eight chalders. Improvers 
are much lefs fparing of tliis ingredient now than for¬ 
merly, and much greater proportions have been ap¬ 
plied with .good cfleft. Suppofe 120 bolls, or 480 
Wincheder bufhels, of flaked or powdered lime allowed 

to 
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to etery Scots acre, this would coil at the Cade kilns Prepnftjt* 
1 of Lima. 

40s. •, and thus the reader may be enabled to calculate — 

the expence of lime in this diftrift at every given pro¬ 
portion : But molt of the fanners here bum lime for 
themCelves in vaft kilns of fod, and think they have it 
much cheaper than it could be got from a fale kiln. In 
many places, limellone abounds Co much, that houfes, 
fences, and roads are conftrufted with it •, and when a 
farmer burns the limellone within his premifes, he at 
leaft faves the expence of carriage. 

“ In fome cafes, after the limeftone is laid on, they 
go over the ground with hoes, or with fpades, hacking 
and mangling the clods, and mixing the lime more 
conysrfetely witli the fuperfieial foil; but where there 
is much to do, and hands are fcarce, they never think 
of thefe operations. 

“ 4. The field thus prepared is ready to receive the 
feed, which is Town at the proper feafon whether it be 
wet or dry, and harrowed in with a frnall harrow drawn 
by two men. Four men will with cafe harrow at leaft 
five or fix roqds per day, two and two dragging die 
harrow by turns, and two breaking and dividing die 
mould with fpades. When the lime has been applied 
early the preceding fammer, a good crop of oats may 
generally be expe&ed; but if it has been recently ap¬ 
plied, the firft crop of oats frequently mifgives, as the 
time has not time to combine with -the mofs, and form 
h into a foil. 

“ The early Dutch or Polifti carts are always prefer¬ 
red by mofs improvers, as the common Scots or lam 
eats are too apt to run into ftraw, and lodge before the 
grain arrives at maturity. The fame proportion of 
feed is allowed per acre that is ufual in other places. 

The 
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rS d° n S reat ^ e ^^‘-' ratum ‘ s > to procure plants which will 
v ■ ... > throw up a fufficieut quantity of herbage, fo as to flri 6 ! 4 ~ 
die furface from tlie winds and fun’s rays, and thus to 
keep it moift during the firft fumiv.er after a mofs is 
reclaimed. # 

This defideratum is effectually fupplied by the po¬ 
tato, which thrives well on mofs at all times, whether 
recently opened up and limed, or at any future period 
of its cultivation ; only it requires a proportion of liable 
dung. It is now become the general practice in Ayv- 
lhire, to plant potatoes on tliofe modes which have 
been but recently turned up and limed ; and where 
dung can be procured, it is generally the fnl^crop on 
all their modes. 

“ The method of planting potatoes, whether they 
be the firft crop or fuccced tire firft crop of oats, is by 
lazy beds. If they be the firft crop, the mofs having 
been delved into ridges, and limed as before directed, 
fpaces of from five to fix feet in breadth are marked 
out acrofs die ridges, having intervals of about two 
feet, from which tire mofs is taken to cover' the lets. 
Thefe fpaces or beds are covered over with a thin Jti'.i- 
tum of dung, laid upon the furface of the lime at the 
rate of about fixtecn tons to the Scots acre. The cut¬ 
tings of the potatoes are laid or placed upon the faid 
beds, about ten or twelve inches afunder; and the 
whole are covered over with mofs, taken from the in¬ 
tervals which are thus converted into ditches, to be 
followed by another covering about the time the po¬ 
tato plants begin to make dieir appearance, the cover¬ 
ing in the whole amounting to about four or five 
inches ; at the fame time the divifion furrows are clean¬ 
ed out to cover the fets drat are contiguous to them. 

The 
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T^ie whole field is thus divided into fpaces or lazy beds, Pwpw*ti« 
like a chequered board. During fummer, they cut the i, .ny, ~j 
mofs with hoes, and draw it up a little towards the 
items of the plants. Few weeds appear, except what 
are conveyed by the dung. This is the pra&ice univer- 
faUy followed when potatoes are planted on mofs for 
the firft time; but after die mofs is finely pulverized 
and reduced, they cither plant them in rows acrqfs the 
ridges, or plant and drefs them with the plough in the 
ufual manner. 

“ Potatoes planted as the firft crop never mifgive, 
and they are the bcft and moil certain method at once 
to rerl 'vn a mofs, not owing fo much perhaps to the 
dung aiding the putrid fermentation which the lime 
has already excited, as to dieir roots puihing and dirid¬ 
ing the mofs, while their leaves flicker it from the fun, 
caufe a ftagnation of air, and thus keep it in that de¬ 
gree of moifture which is moil favourable to the a&ion 
of lime upon mofs. The practice of making potatoes 
the firft crop is now univerfally followed, in fo far as 
the farmers cah command dung. The produce is from 
40 to 60 bolls per acre, the potato meafure being eight 
Wlnchefter bufhels a little heaped to the boll. Mofics 
that are fully reclaimed yield from 60 to 70 bolls of po¬ 
tatoes at an average, and in fome places where manures 
are abundant, they have been known to yield from 80 
to 100 bolls per acre, of the above meafure. 

“ Mr Smith is about to try yams upon his moiTes, 
from the, opinion that prevails among fome of the Mid- 
Lothian farmers, where this plant is much cultivated, 
that /hey require little or no dung, and that the fupe- 
rior breadth of their leaves will prove more favourably 
than thofe of potatoes, for flickering the ground.' 

Vol. I. D d “When 
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™ “When the potato crop is removed, the ridges afft 
again put into their original form; in doing which, 
care is taken to preferve the mould that is acquired up- 
permoft ; this is done by moving the fubfurrow on each 
fide with a ftrong fpade, half way into the intermedi¬ 
ate ditch from which the lazy beds were covered, and 
fcattering the mould equally over the whole furface. 
This operation coils 18s. per acre. It is not eafy to 
calculate the expence of planting the potatoes, forming 
the lazy beds, &c. as this is feldom executed by con- 
tra£l; but the lazy beds being thus reduced, the land 
is ready for a crop of corn. 

** Though a crop of oats frequently mifgiv^s upon 
mofs that has been but recently limed, yet in other 
cafes, when the lime has lain feveral months upon the 
land, it proves a good crop, and is fuificient to cover 
all the expence with a little profit. The crops of fuc- 
ceeding years are fufficient to afford from their draw 
putrefeent manure for fuch land in order that it may 
be cleaned with potatoes, and prepared for grafs 
feeds. 

“ But after potatoes of the firft year, with the flight 
operation of reducing the lazy beds, from to to 12 bolls 
of oats are at an average produced per acre. The oats 
are excellent, and yield from 18 to 20 pecks of meal 
per boll; they would fell upon the ground for 10I. or 
12I. per adre. The ground continues to yield oats of 
the fame quality for feveral years, without any apparent 
diminution of fertility, and without receiving any addi¬ 
tional manure: the ofily apparent bar to the continuance 
of this crop is, the foil becoming grafly. When the 
grafs begins to contend with the crop for pre-eminence, 
die land is thrown into pailure, and would let ever af- 
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t{;r in that ftate at from 20s. to 25s. per acre. Daifites, Pre^itioi 
white clover, &c. &c. now fpring up in modes, where > 1 . y . -'. . 
their exiftence was never before fufpeded; at the fame 
time, thirties and other weeds for fome time infeft the 
paftsre. 

“ The better practice is, to take another crop of po¬ 
tatoes with a little dung and lime, and give it a trench-, 
delving, to bury the weeds and bring up new foil 5 af¬ 
ter the potatoes to fow barley and grafs feeds. 

“ Rye-grafs is univcrfally fown here, and it attains 
amazing perfection upon mofs properly prepared; along 
with this, white and yellow clover are fometimes fown, 
and thrive remarkably well. Red clover has been 
tried, but did not fucceed, and is hence diferedited 
for mofs-lands : perhaps it may have been unjurtly cen- 
fured, becaufe it is certain that the feafons in which 
it was tried, proved very unfavourable to red clover in 
all parts of the country, moll of it having , died during 
winter. 

“ 5. We have already deferibed the levelling of the 
lazy beds. All future delvings of the mofs are per¬ 
formed from one end of the ridge to .the other; by this 
method the flices that had been cut and turned over in ' 
the firft operation of forming the ridge, are again cut 
acrofs, and conftantly reduced into fmaller pieces, till 
they moulder into earth. 

“ The expence of delving a mofs for the firft time, 
where the furface is tolerably fmooth, is 2§d. per fall, 
or il. 13 s. 4d. per Scots acre; but where inequalities 
occur, which mull be thrown down by the fpade into 
hollows, it colls about 2I. per acre. If there he emi¬ 
nences, which mult be removed into hollows by wheel¬ 
barrows running upon boards, the firft expence is great- 

I) d ?. er 
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'^tion e r according to circumftances. The fec«nd delving, 
±=*y~mLi where potatoes have not intervened, coils from tl. to 
ll. 6s. per Scots acre, the divifion furrows being at tho 
fame time cleaned out. The third delving and clean* 
ing of the divifion furrows colts rl. per acre ; but the 
mofs is now fo friable, that it may be wrought with the 
the greateii eafe and rapidity. At the above rates, an 
ordinary workman will earn is. 6d. per day, and an 
able and experienced one, from that to as. 6<L per day. 
They ufe a ftrong fpade, edged with fteel, and have al¬ 
ways a gritftone near them for (barpening the fpade. 
In the evenings they repair its edge upon a grindftone ; 
and when the fteel is worn away, they lay it again with 
new fteel. Sometimes the mofs is fo foft that Mhey 
walk upon boards while they arc turning it over. 

** Mr Smith has found, by long experience, that it 
is improper to make the ridges too high or too narrow: 
when they are too high, they throw the water off from 
their fides without admitting it to penetrate their fub- 
ftance } the top of courfc gets too dry : when too nar¬ 
row, there is a lofs of furfacc from too tpany divifion 
furrows. The breadth already mentioned is found to be 
the beft : and when the improvement is completed, the 
ridges appear like fegments of wide circles, with a 
clean well-defined divifion furrow between each of them. 
The moifture is thus caufed flowly to filtrate through 
the mofs rendered friable by lime until it reaches the 
divifion furrows, and is difeharged. As the mofs fub- 
fides for fomc time, and clofes in towards the furrows, 
it is generally jieceffary to clean thefe out before winter, 
and at the time the crop is fown, until the mofs acquire 
folidity. 

“ Some moffes may be ploughed the fecond year to 

within 
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within two Bouts or four flices of the divifion furrows, 
and every operation performed by the force of horfes, > 
except turning over with the fpade the narrow ftripes 
next to the divifion furrows. In other modes it re¬ 
quires three years before this can be done ; and it fel- 
dom happens but every mofs may be wrought by the 
plough after it has been wrought four years by the 
fpade. When mofs is wrought by the fpade, it feems ■ 
of no confequence whether it be wrought wet or dry ; 
but when it is wrought by the plough, opportunities 
mud be watched, as horfes cannot walk upon it for 
fome years during wet weather. 

“ f\. -With vefpeci to the quality of the potatoes thus 
produced upon modes, I do not fcruple to pronounce 
it mod excellent. Potatoes have been tried with dung 
alone ; but they are always watery, and frequently hol¬ 
low or rotten in the heart: thofe railed upon modes 
that have been well limed, are frequently ft> dry and 
farinaceous, that it is didicult to boil them without re¬ 
ducing them to powder; and they are often obliged 
to lift them with fpoons : they come clean out of the 
ground; keep remarkably well in heaps covered 
with mofs in the field; and are remarkably well fla¬ 
voured. 

* “ No fuch difeafe as the curl was ever known among 
mofs potatoes; and, indeed, if Dr Coventry’s opinion 
be true, that the curl is caufed by overloading the fets 
with too much earth, or from the earth becoming too 
liard around them; no fuch thing can take place in 
mofs. But to whatever caufe the curl may be owing, 
it is certainly propagated by difeafed feed; it would, 
therefore, appear advantageous to transfer the potatoes 
raifed upon mofs as feed for folid land. They have a 
D d 3 remarkably 
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sparation remarkably good fpecies of potato in this diftricl, which 
=-yr-lj was brought from Virginia to Largs about eight years 
ago; and whether it be owing to the beneficial nature 
of a moffy foil, or to its own intrinsic merits, this po¬ 
tato has long been fo much dillinguiihed by the £ood 
quality and large quantity of its produce, that it has 
fuperfeded the ufe of every other fpecies. There feems 
to be no occafion for mofs imprqvers to change their 
feed. Some perfons in this diRritl, who have but finall 
patches of mofs, have kept them conilantly in potatoes 
more than ten years, without changing the feed, and 
without any fenfible diminution either in the quantity 
or quality of the crop.” 

4. Of bringing Land into Culture from a State of Nature. 

Before attempting to bring under cultivation land that 
has hitherto remained in a totally rude Rate, the firfi con- 
fideration with a prudent man ought undoubtedly to be, 
how far he is able to fupport the expence of die under¬ 
taking. If conduced with (kill, it will in almoR all 
practicable cafes pay well -, but a Rout capital is necef- 
fary, becaufe, if only half meafures are followed, the 
whole expence is apt to be loR. This remark, how¬ 
ever, is only made with regard to enterprifes made upon 
a great fcale; for fmall portions, efpecially of a dfy 
moorifli foil, may undoubtedly be improved by neigh¬ 
bouring farmers at a moderate coR. 

The firfi Rep to be taken towards the improvement 
of wafie lands is, to drain them from all fuch wetnefs 
as might have a tendency to injure their fertility when 
brought into a Rate of cultivation. There are few in- 
ftances of wafie lands, efpecially in the neighbourhood 
Of hillsj in which fome degree of draining is not requj- 

fite. 
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fije. Till proper drains are formed and completed, 
is impoffible for an improver to form a correct plan 'for y 
directing his future procedure, becaufe it frequently 
happens tint die wetnefs of a foil, efpecialljr at die foot 
of mountains,, is occaiioned by very powerful fprings, 
which, if let out or tapped by a ikiiful mode of drain¬ 
ing, and their waters united into a common current, 
might form a dream of confiderable importance. In 
all fpeh cafes, fuch a dream ought to be ufed for the 
purpofe of flooding or watering the inferior lands. The 
plough ought to be abitained from, and no farther or 
more expenfive improvement adopted upon thefe lower 
grounds. The important art of flooding lands, or of 
irrigation, will be afterwards explained. In the mean 
time, it may be here remarked, that there is fcarcely a 
piece of wade territory in this country which does not 
contain fpontancous proofs of the value of irrigation. 

We everywhere fee firm fpots by die fides of torrents, 
which from temporary flooding acquire a beautiful ver¬ 
dure that proves a remarkable contrail to the drearinefs 
of the furrounding wade ; and wherever little rills are 
found not confiderable enough to cut a regular bed for 
their waters, but which fpread at times over the moun¬ 
tains fides, we obferve their courfe univerfaily marked 
by a track of green, in confequence of the defiru&ion of 
the heath in thefe fpots by the temporary overflowing 
of the water. Wherever by any means a dream can ,in 
like manner be made to overflow at times, or to fpread 
itfelf abroad upon the whole furface of die ground, the 
heath and coarfer plants will pais away, and give place 
to the finer herbage by which cattle or iheep are fup- 
ported. 

When the draining is finifhed, the lands which can* 

D d 4 not 
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•ration not become obje&s of irrigation may be fertilized by 
/ lime, or by means of the pra&ice of paring and burn¬ 
ing. 

To improve a moor by lime, let it be opened in win¬ 
ter. A ftrong dofe of cauilic lime ought as form as 
poilible to be laid upon the furface of the land in a (late 
of fine powder, that it may attach itfelf to every part. 
The lime will confume the roots of heath and of coarfe 
graffes, and in a few months render the foil extremely 
friable. Lime has the effe£t of utterly deflroying heath, 
and of converting it into a valuable manure. Economy 
in the ufe of this ingredient, therefore, is extremely mil- 
applied. Accordingly, fome fkiiful farmers lay one 
ddfe of lime upon the land before it is ploughed, llnd 
another after it, that the furrow-flices and the whole 
tops and roots of the heath and other plants being whol¬ 
ly furrounded by this cauftic ingredient, may be fooner 
reduced into a ftate of friable mould. 

In fpring, after the froit is over, a flight harrowing 
will fill up all the interfaces in the furrows with mould 
to keep out the air and rot the turf or fod. Thus the 
land maybe fufFered to lie during the following fum- 
mer and winter, which will tend more to rot this kind 
of moorifh turf than if it had been laid open to the air 
by ploughing. Next April let it be crofs-ploughed, 
. braked, and harrowed, till it be fufliciently pulverized 
for turnip-feed; at the fame time, as much manure as 
can poffibly be obtained ought to be given to it, and the 
manure mixed with the foil. 

Swampy lands, and a foil covered with rufhes, ant¬ 
hills, and coarfe graffes, may be treated advantageoufly 
in a manner fomewhat different. Where lime is to be 
found in abundance, it is proper to paTe the fuTface, 

and 
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aqjl to collaft the whole turf into heaps in different Ewpwatwo 

parts of the field, and make it up into compoft with - - ,. 

lime. The whole heaps in fuch cafes ought to be tho¬ 
roughly moiftcned, and the mafs to be well turned and 
mixed. ' In this way all the roots and coarfe herbage 
will be dcftroved, and gradually reduced into a moft 
valuable manure, for enriching the foil over which it 
ought to be fpread, and thereafter ploughed in. 

The fecond mode of improving’wafte lands of every 
kind is by paring am! burning the furface. When land 
is pared, a thin fod is taken off, either by a paring fpade, 
or paring plough, over the whole furface. The fods 
being dried, are collected into fmall heaps and burnt, 
and the afhes are fcattcrcd over the field. This prac¬ 
tice has been found fo obviouily ufeful in the firft in¬ 
flame, at lead, that it has been extended by many far¬ 
mers to all foils upon breaking them up from grafs, 
though formerly cultivated and in good order, efpecially 
where lime cannot enfily be obtained. At the fame 
time, as the propriety of the practice is ftill greatly de¬ 
puted, it may be proper to adopt tills opportunity of 
taking fome general notice of the fubjeft. By one fet. 
of writers, fays the. Rev. Mr Arthur Young *, the prac¬ 
tice is pronounced to be contrary to every principle ; 
that it is a wafleful extravagant operation which diffi-' 
pates what Ihould be retained, annihilates oils and mu¬ 
cilage, calcines falts, and reduces fertile organic matter 
into afhes of very weak efficacy; that the vegetable par¬ 
ticles which are brought into play at once for the pro¬ 
duction of a Angle crop, by lefs defperate management, 

might 
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might he hufbanded to the fupport of marty. On 
-y—Li contrary, the advocates for this operation aflert that 
thefe objections are ail founded on vain reafoning and 
fpecillative- theory - r that practice the moft decided, 
and experience the moft. extended, pronounce it to be 
an admirable fyftem; and that the mifehiefs often quo¬ 
ted as flowing from it are to be attributed merely to the 
abate of the method, and ate by no means necefi'arity 
connected with it. 

“ 1 muft without the leaft he oration declare, fays this, 
writer, that the fatter of thefe opinions is that to which l 
fbbfctihe. To cruft to reafoning in matters of agrieuiture 
i* a moft dangerous reliance: I fhall leave others to de¬ 
tail their philofophica! fpecularicms, and reft what I 
have to offer folely an the pra£tice, various and exten- 
£ve, of numerous agricultnrifts, and on the common 
hufbandry of many fpocious diftritls. 

“ Thefe agree in declaring (and it Is- moft particu- 
tufy to be had in remembrance, for zhe enemies of the 
practice admit it}, that by paring and burning you may 
command two or three good com crops in fucceflion. 
The fad cannot be denied ; for whether you examine 
the peat of the Cambridgefhire fens, or the follow chalk 
foils of die dawns and wolds, of Hampshire, Gkmcefter- 
{hire, or the eaft tiding of Yorklhire, it is known that 
had formers do a £t thus abfurdly ; they get indeed great 
crops, but they too often take them in fucccilion, to the 
. injury of the foil, though not to its ruin, unlefs that can 
beefteemed the ruin of land, which enables the tenant 
to pay double rent for it. Such formers have been in 
the habit of burning for wheat, and then taking two 
crops of fpring-com, all good. Now it might be aft> 
ed, how is it poirtblc that that husbandry can produce 

aU 
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aft the evils'detailed above, which enables a foil natu-Preparation 
rally poor and weak to give two or three good crops of ■— t - '■ 
corn ? Their argument evidently proves too much j 
the effe£t {hows that there is a powerful caufc or agent 
in burning which they do not underiland, which efcapes 
from the retort of the chemill, and from the rationale of 
the theorift. That operation or manure which will give 
a good crop of wheat will give a good crop of turnip 
or cabbage; and he who, having made this commence¬ 
ment for the food of Iheep on the land, and knows not 
how to go on, preferving the advantage he has gained, 
is a novice in the art of hufbandry. The farmers that 
are railed at know it as well as their philofophical iri- 
ftruftors; but avarice, united with the baneful effe£t 
of fliort or no lcafes, makes them praftife again!! their 
j udgments. 

“ Paring and burning will on all forts of land give 
turnip or cabbage ; thefe fed on the land by Iheep, will 
fecure barley or oats, and feeds; the feeds, fed with 
flieep, whether for a fliort or a longer duration, will 
fecure another'crop of corn adapted to the foil; and in 
this ftage of the progrefs, the foil will have gained much 
piore than it has loll. To inflance cafes which I have 
feen, and quote authorities for thefe afiertions, would be 
tirefomc. I can afiure the Board, that inftanccs might 
be produced from more than half the counties of die 
kingdom. 

“ It has often been 1 contended, that burning leflens 
the foil. If this happen any where, it muit be in peat: 
yet in the fens of Cambridgeshire this hufbandry has 
been repeated once in eight years for a century and a 
half •, and the proofs of a lofs of depth arc extremely 
vague in every inflance I have met with, and liafdly to 
2 he 
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reparation be diftinguilhed from that undoubted fubfi&ence whidk 
t takes place in drained bogs of every defeription. In all 
other foils the affertion may be fsfely and pofitively 
denied: I have calcined pared turf, not calcareous, 
after careful fepnration and weighing, and in a “heat 
far exceeding what is ever given in burning in the field, 
and, reweighing, found the lofs too minute to attribute 
to any tiling but lofs of water intimately combined, but 
driven off by heat; and re-expofing the earth to the at- 
mofphere free from rain, found an increafe rather than 
a diminution of weight. The vegetable particles only 
are reduced to allies: thefe, in any method of putrefac¬ 
tion, would diffolve; and combining with water, be 
exhaled by heat or abforbed by the vefiels of plants. 
In allies thefe arc in a more fixed Hate relatively to the, 
influences of the atmofphere; and that plants feed on 
them, the great crops which fucceed offer abundant, 
proof. 

“ In addition to thefe circumftances is the capital 
one of deftroying infe£ls, grubs, and weeds: thefe are 
- apt to abound moll in the richer foils; no reafon for 
abltaining from this hulbandry on fuch. 

«* I venture, therefore, to conclude, that paring and 
burning with a proper courfe of crops, is fafe on any 
foil, and effentiaily neceffary on feme, ns I Ihall prefent- 
ly IheW. 

“ Clay .—The gentlemen who have objected to par¬ 
ing and burning, have not given many reafons peculiar¬ 
ly appropriate to this foil; the only one that merits the 
leaft attention is, the affertion, that it converts what is 
properly foil into pieces of unfertile brick: the fa£t is 
not fo i for every one who has burnt clay for manure 
knows, that though there be many lumps of the fub- 
„ i ftapee 
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fiance which they allude to, yet that the mafs of the Pr< j- , £ r ^“ ,a 
heap confifts of afhes, pvoperiy fo called j but when the < v ■ » 
tenacity of this foil is confidered (which is one of its 
greateft evils), it will be found, that bricks ate an excel¬ 
lent addition to the foil, to loofen and open its ftubbom 
adhefion. 

at' Heaps of clay-afhes, amounting to many hundreds 
of loads, have been burnt, and applied to great profit on 
this foil. By paring and burning, therefore, you have 
on it the common manure found in vegetable afhes; 
and you have in addition a fub fiance which acts mecha¬ 
nically. Hitt, who wrote from practice, and abounds 
with many juft obfervations, remarks, * I recommend 
burning of the furface as the cheapeft manure, and moft 
effectual of any ; for it not only adds falts to the foil 
(which the burning of grafs roots produces) but it opens 
part of the ftratum of clay next the foil fo much that 
the roots of vegetables can afterwards feed therein; for 
when the turf of a piece of land has been burnt in 
heaps at four or five yards apart, though all the afhes 
be taken away with fome of the earth, and fpread over 
the other parts of the land * yet neither corn nor turnips 
will grow fo vigoroufly there, as on thofe places that 
were only opened by heat.” 

Even upon good loams, cn which the practice is moft 
condemned, this writer fupports it upon the authority 
of his own experience, as well as upon the experience 
of fomc refpcctablc farmers. With regard to fandy 
foils, he alleges that he has feen them alfo improved 
by it in Suffolk and in Cambridgefhirc. With re¬ 
gard to chalk, he obferves, that it is the common me¬ 
thod of breaking up downs in every part of England. 

On the Cottifwold hills in Glocefterfhire, it is the com¬ 
mon 
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Reparation mon hufbandry, and often repeated. Iir Hampflifrc 
' 1 1> and Warwick {hire the fame hutbandry prevails, and the 
fheep walks and warrens on the wolds of the ealt rid¬ 
ing of Yorklhire and of Lincolnlhire have thus been 
brought mod profitably into culture. With regard to 
peat, he dates, that “ whatever variety of fentiments 
there may be for this method on other foils, here there 
can be none. The univerfal pra&ice from the flat fens 
of Cambridgefliire to the fwclling bogs of Ireland, on 
the mountainous moors on the north of England, and on 
the rough fedgy bottoms in almod every part of the king¬ 
dom, when frefh lands are broken up by men of real prac¬ 
tice and obfervation, is to begin by paring and burning.”' 

The following remarks upon the fubject, in the Re¬ 
port of the Agriculture of the county of Northumber¬ 
land, by J. Bayley and G. Culley, are worthy of at¬ 
tention. “ Paring and burning is not much practifed 
in the eadern and northern parts of the county : in the 
middle and fouthern parts it is mod prevalent; but, 
even there, it is confined to old fwards, and coarfe, 
rough, rufliy, and heathy lands. For the fird breaking 
up of fuch ground, it is certainly very convenient, and 
preferable to any other mode we have ever feen; but 
though we arc fully convinced of its beneficial efleifls 
,in fuch fituations, yet we have our doubts whether it 
could be ufed with advantage upon lands that have lain 
a few years in grafs, and that would produce good crops 
of grain immediately on being ploughed out, which is 
not the cafe with coarfe rough heathy lands, or even 
very old fwards on rich fertile foils; it being found that 
crops on the latter are frequently very much injured by 
, leaping for two or three years, which paring and burn¬ 
ing entirely obviate, and enfure full crops to the far¬ 
mer. 
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tett, who reed not be under any apprehenGon of his Preparatirm 
. _ r • ot Land, 

foil being ruined by it, provided he purlue the follow- 

ing courfe; i. Turnips; 2. Oats; 3. Fallow well tuned 

for turnips; 4. Barley fawn up with clover and grafs 

feeds, and dcpaftured with fheep for three or four 

years. It is the injudicious cropping, more than the 

ill effects derived from paring and burning, that has 

been the chief caufe of bringing fucli an odium on this 

practice, which is certainly an excellent one in feme 

iltuations, and when properly conducted ; but, like the 

fermented juice of the grape, may be too often repeated 

and improperly applied. 

“ The popular clamour againft this practice, “ that 
it deftroys the foil,” we can by no means admit; and 
are inclined to believe, that not a tingle atom of foil 
is abftrack'd, though the bulk of the fod or turf be 
diminiihed. This ariies from the burning of the roots 
or vegetable lubftances, which, by this proccfs, afford a 
confiderahle portion of alkaline falts, phlogiftic or car¬ 
bonic matter, and probably other principles friendly 
to vegetation ; as we find thofe allies produce abundant 
crops of turnips, which fatten flock much quicker 
than thofe after any other drefling or manure we have 
ever feen; and the fucceeding crops of corn are fo 
very luxuriant as to tempt the injudicious cultivator to 
purfue it too far; who, for the fake of a temporary 
gain, may be faid to rip it up, as the boy did his 
gooi'e that laid golden eggs.” 

Iu the Annals of Agriculture various infhnces are 
exhibited of the fuccefsf'ul ufe of this practice, as well 
as of the abufe of it. In one paper upon the fubjetl * 

the 
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editor himfejf remarks, when fpeaking of a diftr’itt 
y—of Hamplhire which he furveyed, that “the argument 
commonly heard is, that it ieflens the ftaple of a thin 
foil: but fa£ts are clear again ft this; for if it were 
true, there are foils that would have been much*more 
than leffened, for they would have been all gone cen- 
, turies ago. The practice is known to have been of 
great antiquity, and not to be executed but in propor¬ 
tion as a turf is formed; the prefident de la Tour 
d’Aigues fhowed me lands in Provence that had been 
pared and burnt probably for aooo years, and he juftly 
ridiculed the idea of wall ing the foil. The queftion is, 
whether you Avail rot or burn the vegetable particles ? 
and that method is apparently the belt which produces 
the beft crops- Every man with his eves open, in this 
country, will fee the crops given by paring ; the prac¬ 
tice is the bails of all the good crops I have feen, and 
they have many that would do credit to much richer 
countries.” 

John Dalton, Efq. an experienced agriculturid, in % 
communication addrefled to the Board of Agriculture *, 
exprefles himelf thus : “ The beft method 1 ever found 
of converting grafs-land into tillage is unquestionably 
by paring and burning: you get into a good courfe of 
huibandry at once, turnips, barley, &c. &c. and it is a 
mere chimera to fupp ne that the foil is diminilhed by 
it. I have myfelf pared and burned the fame field 
twice in the courfe of 15 years, and could never difeover 
that the foil was in the fmalleft degree diminilhed by 
the operation.” 

Upon 
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/Upon tho whole, whatever judgment may be pro*-Preparation 
noynced with regard to the practice of paring and bum- ■ -y- , i 
ing, when applied to lands which have been previoufly^"^ 
cultivated, there appears to be no doubt, that it is the to paring 
belief all modes of breaking up a frefli, rude, andi„ s . 
hitherto untouched foil. The only hazard in die per¬ 
formance of it is, that the men accu domed to die 
work rarely cut deep enough on peaty foils to de- 
ftroy the ling root and branch. It is better, when 
practicable, to plough and burn.the furrow; and, when 
not practicable, to add fomediing to the common price 
for having the work done to a greater depth. The 
effect of this operation is prodigious on thefe foils; it 
deilroys the fpontaneous growth quicker and more ef¬ 
fectually than any other method : a whole year’s tillage 
and fallowing are inferior in this refpeCt. It fumiflies 
a manure which is very well adapted to the nature of 
the ground; for it has been found on abundance of 
trials, that no manure exceeds the allies of cliimnies in 
mountainous countries wherein the furface of thofe 
mountains is die fuel of the people; a fa£t that holds 
true in proportion to the depth to which they are dug ; 
the allies of the pure heavy black bog being the bell of 
all. Gut die lingular advantage of this mode of break¬ 
ing up is the fuddennefs with which a black moor be¬ 
comes green under a Hour .ig crop of cabbage, rape, 
or turnip. It may be burnt in a north-call drying wind, 
in the fpring, and in July covered with ufeful vegeta¬ 
tion. 

It is believed, diat die praCtice of paring and burning 
was originally introduced in fituations in which lime or 
proper fuel for burning limeftone could not readily be 
obtained. It is oBferved, however, by a judicious wri- 
Vol. I, E e 
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BfepamKHitCT in the Annals of Agriculture*, that “ experience has 
« ■ y i proved that the addition of lime to the allies of,'the 
pared furface operates more beneficially than if fpread 
in any other manner. The larger the quantity, the 
greater the efled, and probably the greater the- pro¬ 
portional effed ; that is, fix chaldrons an acre will do 
more than twice the good of three chaldrons ; the che¬ 
mical effed both in neutralizing the acids found in all 
thefe foils, and alfo in deltroying the roots left of the 
fpontaneous growth depending in fome mcafure on the 
effed taking place fuddenly. It has been known, that 
eight chaldrons an acre laid on at once, have converted 
a moor to meadow worth 25s. an acre; but the fame 
moor under one chaldron per acre per annum for eight 
years, has not been worth 7s. fid. an acre. The effect 
of lime on all foils long in cultivation is problematical, 
and does not anfwer the expence in one cafe in ten ; 
but in new moor lands, the effed is prodigious and 
hardly credible. Laid on ling mountains without tillage, 
without paring, or other operation than merely cutting 
the ling, and fpreading the lime, fuch moors have been 
changed from is. to 20s. per acre ; but the quantity has 
been 15 and 20 chaldrons per acre. The belt guide in 
laying on lime is the expence ; a prudent man would 
be cautious of going further than 40s. an acre, and at 
the extreme 3I.; even at 40s. the total expence of the 
improvement will run high.” 

After paring and burning when the allies arc fpread, 
which is fuppofed to be in the month of May, the field 
fhould be ploughed true, but {hallow, in order not to 

bury 


* Vol. xx. 
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b)«y the afiies too deep ; then harrowed very well till l ’ rc ^ r *^ <m 
HtiiJ and ploughed fhullow again crofs. Tliis, with a -y-—-* 

fecund good harrowing, will mix and incorporate the 
foil and allies fo well, that it is fcarcely poflible to mifs 
a erwp of turnips if any rain at all fall during the month 
of June. 


The molt important point in all attempts to improve Courfe of 
wade lands, confdts of adopting a proper courfe of j 
crops after the land is broke up. This is indeed the waftc lani!s * 
keyltone of the arch •, and if this object be not attend¬ 
ed to with Angular care, and correct views adopted con¬ 
cerning it, the whole improvement will infallibly fail 
in profit, and perhaps prove a ruinous {peculation. It 
ought to be obferved then, that although the ufe of 
lime, or of paring and burning with or without the ad¬ 
dition of lime, may do much towards the temporary 
production of crops upon a new foil, yet that fuch fli- 
mulating manures mult not be relied on as fourees of 
permanent fertility. The great object, therefore, with 
every improver of lands, ought to be to confider well 
in what manner he may moil readily obtain the com¬ 
mand of large quantities of dung, for the purpofe of 
putting the foil truly and fubitantialiy into good heart 
or condition. If this is not done, he has only ex¬ 
changed bail grafs for bad crops, and has obtained, no 
real advantage by the change. That courfe .of crops, 
therefore, ought to be adopted, which affords the mod 
abundant lubfdlence for a great number of cattle or of 
fheep. With this view, turnips are the readied re- 
fource, becaufe they fucceed well upon a new foil, 
with little or no dung. The turnip crop, therefore, 
which ought always to be the firit after breaking up, 
may be wholly confumed upon the foil by fheep or 
£ c ; calves; 



PRACTICE OP 


3 6 

reparation calves : the land will thus be enriched by' their dt’fljg 

=-y——f with little trouble or expence. The benefit arifing fi>ih 
this mode of proceeding is fo great, that it ought not to 
terminate with a fingle year, but ought to be followed 
by another crop of turnips during the fecond ycai>v to 
be confumed upon the land in like manner ; and feme 
improvers have even advantageouily proceeded the 
length of taking a third crop of turnips, though proba¬ 
bly it might prove more advantageous, as the land is 
new dunged, to take a crop of cabbages during the 
third year, always remembering, that the whole dung 
produced by the cattle fed upon this crop, ought to be 
reftored to the new foil. After thefe green crops, the 
land will be in excellent condition for laying down with 
grafs feeds. The molt correct mode of fowing grafs 
feeds, in fuch a cafe, no doubt, is to put upon the 
ground no other crop at the fame time with themfelves; 
but, as barley fucceeds extremely well after turnips, and 
is, at the fame time, in other refpefts, the kind of grain 
that is moft advantageouily ufed along with grafs feeds, 
a crop of barley thinly fown may be taken at the fame 
time. 

If the land that has thus been brought under the 
plough forms part of a cold, bleak, and mountainous 
region, the beft plan that can be adopted for rendering 
it profitable, is that which brings it moft fpeedily and 
perfe&ly into condition to become a valuable pafture for 
fheep. When this, therefore, is the objedl in view, 
which in all fuch fituations it ought to be, rye-grafs need 
not be ufed as one of the grafs feeds ; and, at all events, 
a crop of hay ought not to be taken, as this would tend 
to exhauft the foil, and to retard the fpeedy formation 
of a clofe and rich pafture. If die lands, however, are 

in 
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ih ^uch a fituation, that they may be expe&ed to be Preparatio 
ufch with advantage for the frequent production 
crops of grain, a crop of hay may be taken as increaiing 
the quantity of food for cattle, and thereby giving an 
additional command of manure ; and the land may, af¬ 
ter another year or two, be reftored to tillage. 


5. For tiling Ridges. 

The firft thing that occurs on this head, is to confi- Of ridges, 
der what grounds ought to be formed into ridges, and 
what ought to be tilled with a flat furface. Dry foils, 
which fuffer by lack of moifture, ought to be tilled flat, 
which tends to retain moiiture. And the method for 
fuch tilling, is to go round and round from the cir¬ 
cumference to the centre, or from the centre to the 
circumference. This method is advantageous in point 
of expedition, as the whole is finiflied without once 
turning the plough. At the fame time, every inch of 
the foil is moved, inftead of leaving either the crown 
or the furrow unmoved, as is commonly done in tilling 
ridges. Clay‘foil, which fuffers by water ftandirig on 
it, ought to be laid as dry as poflible by proper ridges. 

A loamy foil is the middle between the two mentioned. 

It ought to be tilled flat in a dry country, efpecially 
if it incline to the foil firft mentioned. In a moift 
country, it ought to be formed into ridges, high or 
low according to the degree of moifture and tendency 
to clay. 

In grounds that require ridging, an error prevails. Evils at- 
that ridges cannot be raifed too high. High ridges la- hl^ ridges 
bour under feveral difadvantages. The foil is heaped 
upon the crown, leaving the furrows bare: the crown 
is too dry, and the furrows too wet; die crop, which 
E e 3 is 
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reparation i s always bed on the crown, is more reatlily fhakon 
!.■ with the wind, than where the whole crop is of an c&tal 
height •, the half of the ridge is often covered front’’the 
fun, a difadvantage which is far front being ilight in a 
cold climate. High ridges labour under another difad¬ 
vantage, in ground that has no more level than barely 
fulficient to carry oil' water : they (ink the furrows be¬ 
low the level of the ground ; and confequently retain 
water at the end of every ridge. The furrows ought 
never to be funk below the level of the ground. Water 
will more effectually be carried off by leffening the 
ridges both in height and breadth : a narrow ridge, the 
crown of which is but >8 inches higher than the fur¬ 
row, has a greater Hope than a very broad ridge, where 
the difference is three or four feet, 
iidges on Next, of forming ridges where the ground hangs 
c *'* ie '‘ confiderably. Ridges may be too deep as well as too 
horizontal : and if to the ridges be given all the deep- 
nefs of a field, a heavy (how r er may do irreparable inif- 
chief. To prevent fuch mifehief, the ridges ought to 
he fo directed crofs the field, as to have a gentle (lope 
for carrying off water (lowly, and no more. In that 
refpccl, a hanging field has greatly the advantage of 
one that is nearly horizontal; becaufe, in the latter, 
there is no opportunity of a choice in forming the 
ridges. A hill is of all the bed adapted for directing 
the ridges properly. If the foil be gravelly, it may be 
ploughed round and round, beginning at the bottom 
and afeending gradually to the top in a fpiral line. 
This method of ploughing a hill requires little more 
force than ploughing on a level; and at the fame time 
removes the great inconvenience of a gravelly hill, that 
rains go off too quickly; for the rain is retained in 

every 
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S ' , « . of Land, 

is, they may be directed to any Hope that is v -w 

. cr< 

In order to form a field into ridges that has not been Crooked 
formerly cultivated, the rules mentioned are cafily put ridees ’ 
in execution. But what if ridges be already formed, 
that are either crooked or too high ? After feeing the 
advantage of forming a field into ridges, people were 
naturally led into an error, that the higher the better. 

But what could tempt them to make their ridges 
crooked ? Certainly this method did not originate from 
defign; but from the lazinefs of the driver fuffering 
the cattle to turn too haltily, inltcad of making them 
finifh the ridge without turning. There is more than 
one difadvantage in this llovenly practice. Firft, the 
water is kept in by the curve at the end of every ridge, 
and fours the ground. Next, as a plough has the lealt 
friction poffible in a Itraight line, die friction muft be 
increafed in a curve, the back part of the mouldboard 
prelfing hard on the one hand, and the coulter pref- 
fing hard on’* the other. In the third place, the 
plough moving in a Itraight line, has the greateft com¬ 
mand in laying die earth over. But where the itraight 
line of the plough is applied to the curvature of a 
ridge in order to heighten it by gathering, the earth 
moved by die plough is continually falling back, in 
fpite of the efforts of die mod ikillul ploughman. 

The inconveniences of ridges high and crooked areo'.Itmng 
fo many, that one would be tempted to apply a reme- n “ Kts ‘ 
dy at any riik. And yet, if the foil be clay, it would 
not be advifablc for a tenant to apply the remedy upon 
a leafe fliorter than two nineteen years. In a drv gra¬ 
velly foil, the work is not difficult nor hazardous. 

E e 4 When 
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When the ridges are cleaved two or three years /Jute- 
Hi.i v inceilively in the courfe of cropping, the operation opglit 
to be concluded in one fummer. The earth, by reite¬ 
rated ploughings, (hould be accumulated upon the fur¬ 
rows, fo as to raife them higher than the crowns : 'they 
cannot be raifed too high, for the accumulated earth 
will fubfide by its own weight. Crofs ploughing once 
or twice, will reduce the ground to a flat furface, and 
give opportunity to form ridges at will, lire fame 
method brings down ridges in clay foil: only let care 
be taken to carry on the work with expedition; be- 
caufe a hearty Ihowcr, before the new ridges are form¬ 
ed, would foak the ground in water, and make the far¬ 
mer fufpend his work for the remainder of that year at 
leaft. In a ftrong clay, we would not venture to alter 
the ridges, unlefs it can be done to perfe&ion in one 
feafon. On this fubjeft Dr Andcrfon has the follow¬ 
ing obfervations *. 

Sneonvem- « The difficulty of performing this operation pro- 

rommon thC perly with the common implements of hufbandry, and 

methods of jjjg obvious benefit that accrues to the farmer from ha- 
,c veiling. ^ 

ving his fields level, has produced many new inven¬ 
tions of ploughs, harrows, drags, &c. calculated for 
fpeedily reducing the fields to that ftatc; none of 
which have as yet been found fully to anfwcr the pur- 
pofe for which they were intended, as they all indif- 
criminately carry the earth that was on the high places 
into thofe that were lower; which, although it may in 
fome cafes render the furface of the ground tolerably 
fmooth and level, is ufually attended whh inconveniences 

far 


* BJfayt an Agriculture, yol. i. p. 146. 
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•V.V. . . b of Land, 

whi .h it was intended to remove. ,■ » 

“^For experience fuiliciently fhows, that even the^KjjJ*^ 
bed vegetable mould, if buried for any length of time comes inert 
fo"Tar beneath the furface as to be deprived of the' be- longbuiL*! 
nign influences of the atmofphere, lofes it3 vis vita, if 
I may be allowed that expreffion; becomes an inert 
lifelel's mafs, little fitted for nouriihing vegetables ; afld 
conftitutes a foil very improper for the purpofes of die 
farmer. It therefore behoves him, as much as in him 
lies, to preferve, on every part of his fields, an equal 
covering of that vegetable mould that has long been 
uppermoft, and rendered fertile by the meliorating in¬ 
fluence of the atmofphere. But, if he fuddenly levels 
his high ridges by any of thefe mechanical contrivan¬ 
ces, he of neceflity buries all the good mould that was 
on the top of the ridges in the old furrows; by which 
he greatly impoveriflies one part of his field, while he 
too much enriches another; infomuch that it is a mat¬ 
ter of great difficulty, for many years thereafter, to get 
the field brought to an equal degree of fertility in dif¬ 
ferent places; which makes it impoffible for the far¬ 
mer to get an equal crop over the whole of his field by 
any management whatever : and he has the mortifica¬ 
tion frequently, by this means, to fee the one half of 
his crop rotted by an over-luxuriance, while other parts 
of it are weak and fickly, or one part ripe and ready 
for reaping, while the other is not properly filled ; fo 
that it were, on many occafions, better for him to have 
his whole field reduced at once to the fame degree of 
poomefs as die pooreft of it, than have it in this ftate. 

An almoft impracticable degree of attention in fpread- 
ing the manures may indeed in fome meafure get the 

better 
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Preparation better of this : but it is fo difficult to perform this^Mlo- 
■ perly, that I have frequently feen fields that had 'otfeu 
thus levelled, in which, after thirty years of continued 
culture and repeated dveflings, the marks of the old 
ridges could be dillinelly traced when the corn' »as 
growing, although the fur face was fo level that no 
traces of them could be perceived when the corn was 
oft’the ground. 

“ But this is a degree of perfection in levelling that 
cannot be ufually attained by following this mode of 
practice •, and, therefore, is but feldom feen. For all 
that can be expected to be done by any levelling ma¬ 
chine, is to render the furface perfectly fmooth and 
even in every part, at the time that the operation is 
pci formed : but as, in this cafe, the old hollows are 
luddenly filled up with loofe mould to a great depth, 
while the earth below the furface upon the heights of 
the old ridges remains firm and compact, the new railed 
earth after a fliort time fubfidcs very much, while the 
other parts of the field do not fink at all; fo that in 
a Ihort time the old furrows come to be again below 
the level of the other parts of the field, and the water 
of courfe is fullered in fomc degree to (lagnate upon 
them; infomuch that, in a few years, it becomes nc- 
ccffary once more to repeat the fame levelling proccfs, 
and thus renew the damage that the farmer fultains by 
this pernicious operation. 

levelling “ On thefe accounts, if the farmer has not a long 
noTtobeT ^ ea ^ e » be found * n general to be much his inte- 

attcnipteiL reft to leave the ridges as he found them, rather than 
to attempt to alter their direction; and, if he attends 
with due caution to moderate the height of thefe old 
ridges, he may reap very good crops, although perhaps 

at 
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at’ s fomcwW greater expence of labour, than Jie Preparation 
wou'd have been put to upon the fame field, if it had w— v —* 
been 1 'reduced to a proper level furface, and divided into 
flraight and parallel ridges. 

"KTBut, where a man is fecure of poflefling his ground 
for any confiderable length of time, the advantages that 
he will reap from having level and well laid out fields, 
are fo confiderable as to be .worth purchafing, if it 
fliould be even at a confiderable expence. But the lofs 
that is fuftained at the beginning, by this mechanical 
mode of levelling ridges, if they are of confiderable 
height, is fo very great, that it is perhaps doubtful if 
any future advantages can ever fully compenfate it. 

I would therefore advife, that all this levelling appa¬ 
ratus ihould be laid afidc; and the following more 
efficacious practice be fubflituted in its ftead : A prac¬ 
tice that I have long followed with luccefs, and can 
fafely recommend as the very bell that has yet come to 
my knowledge. 

“ If the ridges have been raifed to a very great v.en me- 
height, as a preparation for the enfuing operations, 
they may be firft clown, or /<aided out, as it is called 
in different places; that is, ploughed fo as .to lay the 
earth on each ridge from the middle towards the fur¬ 
row's. But if they are only of a moderate degree of 
height, this operation may he omitted. When you 
mean to proceed to level the ground, let a number of 
men be collected, with fpades, more or fewer as the 
nature of the ground requires, and then let a plough 
to draw a furrow directly acrofs the ridges of the whole 
field intended to be levelled. Divide this line into as 
many parts as you have labourers, allotting to each 
.one ridge or two, or more or lefs, according to their 

number. 



PRACTICE OF 


444 

Preparation number, height, and other circumftances. Let.te.icii 

» ' ■ of the labourers) have orders, as foon as the plougH^lias 

paffcd that part aligned him, to begin to dig ih the 
bottom of the furrow that the plough has juil made, 
about the middle of the fide of die old ridge, keeping 
his face towards the old furrow, working backwards 
till he comes to the height of die ridge ; and then turn 
towards the other furrow, and repeat the fame on the 
other fide of the ridge, always throwing the earth that 
he digs up into die deep old furrow between the ridges, 
that is directly before him; taking care not to dig 
deep where he firft begins, but to go deeper and deeper 
as he advances to the height of die ridge, fo as to leave 
the bottom of the trench he thu 3 makes acrofs the 
ridge entirely level, or as nearly fo as polfible. And 
when he has finiflied that part of the furrow allotted to 
him diat the plough has made in going, let him then 
go and finifh in the fame manner his own portion of 
the furrow that the plough makes in returning. In this 
manner, each man performs his own talk through the 
whole field, gradually railing the old furrows as the 
old heights are depreiled. And, if an attentive over- 
feer is at hand, to fee that the whole is equally well 
done, and that each furrow is raifed to a greater height 
dian die middle of the old ridges, fo as to allow for the 
fubfiding of that loofe earth, the operation will be en¬ 
tirely finilhed at once, and never again need to be re¬ 
peated. 

“ In performing this operation, it will always be pro¬ 
per to make the ridges, formed for the purpofe of le¬ 
velling, which go acrofs the old ridges, as broad as pof- 
fible; becaufe the deep trench that is thus made in each 
of die furrows is an impediment in the future opera¬ 
tions. 
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ticgfivt, as well as the height that is accumulated in the Preparati* 

middle of each of thefe ridges j fo that the fewer there \ _ 

are of thefe, the better it is. The farmer, therefore, 

■will do well to advert to this in time, and begin by 
forcing a ridge by always turning the plough to the 
right hand, till it becomes of fuch a breadth as makes 
it very inconvenient to turn longer in that manner; 
and then, at the diftance of twice the breadth of this 
new-formed ridge from the middle of it, mark off a fur¬ 
row for the middle of another ridge, turning round it 
to the right hand, in the fame manner as was done in 
the former, till it becomes of the fame breadth with it} 
and then, turning to the left hand, plough out the in¬ 
terval that was left between the two new-formed ridges. 

By this mode of ploughing, each ridge may be made of 
40, 50, or 60 yards in breadth, without any great in¬ 
convenience; for although fome time will be loft in 
turning at the ends of thefe broad ridges, yet as this 
operation is only to be once performed in this manner, 
the advantage that is reaped by having few open fur¬ 
rows, is more than fufficient to counterbalance it. And, 
in order to moderate the height that would be formed 
in the middle of each of thefe great ridges, it will al¬ 
ways be proper to mark out the ridges, and draw the 
furrow that is to be the middle of each, fome days be¬ 
fore you colie& your labourers to level the field; that 
you may, without any hurry or lofs of labour, clear out 
a good trench through the middle of each of the old 
ridges} as the plough, at this time, going and return¬ 
ing nearly in the fame track, prevents die labourers 
from working properly without this precaution. 

“ If thefe rules are attended to, your field will be at 
«fice reduced to a proper level, and the rich earth that 

formed 
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Preparation formed the furface of the old ridges be fl iil kept ujfpit 
i—y—■< the furface of your field; fo that the only lofs that the 
poflefTor of fuch ground can fullain by this operation, 
is merely the expence of performing it.” 

Dr Andcrfon afterwards makes a calculation o£- f, '.c 
different expences of levelling by the plough and by 
the fpade, in which he finds the latter by far the 
cheapefl method. 

Proper di- Let it be a rule to direct the ridges north and foiith, 
the litHci. if the ground will permit. In this direction, the call 
and weft fides of the ridges, dividing the fun ctjually 
between them, will ripen at the fame time. 

Narrow It is a great advantage in agriculture, to form ridges 
advantage. f° narr ov/, and fo low, as to admit the crowns and fur¬ 
rows to be changed alternately every crop. The foil 
neareft the furface is the beft; anil by fuch ploughing, 
it is always kept near the furface, and never buried. 
I11 high ridges, the foil is accumulated at the crown 
and the furrows left bare. Such alteration of crown 
and furrow is cafy where the ridges are no more bur 
feven or eight feet broad. This mode of ploughing aii- 
fwers perfectly well in fandy and gravelly foils, and 
even in loam 5 but it is not fafe in clay foil. In that 
foil, the ridges ought to be 12 feet wide, and 20 inches 
high; to be preserved always in the fame form by catt¬ 
ing, that is, by ploughing two ridges together, begin¬ 
ning at the furrow that feparates them, and ploughing 
round and round till the two ridges be finifhed. By 
this method, the feparating furrow is railed a little 
higher than the furrows that bound the two ridges. 
But at the next ploughing, that inequality is corrected, 
by beginning at the bounding furrows, and going 
2 round 
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round and rftund till the ploughing of the two ridges be Prcparatn* 
.... / f b 6 * o» Land, 

completed at tlie feparatmg furrow. >.. — ^ -a 


6 . Of Cleaning Ground . 

- For this purpofe a new inftrument, termed a cleaning Cleaning 
/.’arrow , has been introduced by Lord Kaimes, and is pv'Jr'lv. 
ftrongly recommended *. It is one entire piece like the %• 5 - 
firft of tliofe mentioned above, con filling of feven bulls, 
four feet long each, two and one-fourth inches broad, 
two and three-fourths deep. The bulls are united to¬ 
gether by fheths, limilar to what were mentioned above. 

The intervals between the bulls being three and three- 
fourths inches, the breadth of the whole harrow is 
three feet five inches. In each bull are inferted eight 
teeth, each nine inches free below the wood, and di- 
ftant from eacli other li\ inches. The weight of each 
tooth is a pound, or near i^. The whole is firmly bound 
by an iron plate from corner to corner in the line of the 
draught. The reft as in the harrows mentioned above. 

The fize, however, is not invariable. The cleaning 
harrow ought to he larger or lefs according as the foil 
is ftill'or free. 

To give this inftrument its full efleft, ftones of fuch 
a fize as not to pafs freely between the teeth ought to 
be carried off, and clods of that fize ought to be bro¬ 
ken. The ground ought to be dry, which it commonly 
is in the month of May. 

In preparing for barley, turnip, or other fummer- 
orop, begin with ploughing and crofs ploughing. If 

the 


* In in’s GenlLmutt Fanner ; to which perform pm*'.* '.hr practical 
et this treatife is materially indebted. 
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Reparation the ground be not fufficicntly pulverized, Jet the great 
» ■ .y- u lt brake be applied, to be followed fucceflively with the 
fig* 1 * »ft and 2d harrows. In ftiff foil, rolling may be pro¬ 
per, once or twice between the ads. Thefe operations 
will loofen every root, and bring fome of them to^dw 
furface. This.is the time for the 3d harrow, conducted 
by a boy mounted on one of the horfes, who trots 
finartiy along the field, and brings all the roots to the 
furface: there they are to lie for a day or two, till 
perfectly dry. If any Hones or clods remain, they 
mult be carried off in a cart. And now fuccecds the 
operation of die cleaning harrow. It is drawn by a 
finglc horfe, directed by reins, which the man at the 
oppofite corner puts over his head, in order to have 
bodi hands free. In this corner is fixed a rope, with 
which the man from time to time raifes the harrow 
from the ground, to let the weeds drop. For the fake 
of expedition, the weeds ought to be dropt in a llraight 
line crofs the field, whether the harrow be full or 
not; and feldom is a field fo dirty, but that the har¬ 
row may go 30 yards before the teeth are filled. The 
weeds will be thus laid in parallel rows, like thole of 
hay raked togcdier for drying. A harrow may be 
drawn fwiftly along the rows, in order to lliakc out 
all the dull; and then die weeds may be carried clean 
off the field in carts. But we are not yet done with 
thefe weeds; inltead of burning, which is the ordinary 
practice, they may be converted into ufcful manure, 
by laying them in a heap w'idi a mixture of hot dung 
to begin fermentation. At firft view', this way of 
cleaning land will appear operofe; but, upon trial, 
neither the labour nor expcnce will be found immode¬ 
rate. At any rate, the labour and expence ought 
* pot 
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npt t6 be grudged; for if a field be once thoroughly Preparati 
cleaned, the feafons muft be very crofs, or the farmer 
very indolent, to make it neccflary to renew the ope¬ 
ration in lefs than 20 years. In the word; feafons, a 
-L"". years pallure is always under command; which 
effectually dellroys triennial plants, fuch as thiltles and 
couch-grafs. 

7. On the Nature of different Kinds of Soils, and the 
Plants proper to each. 

1. Clay, which is in general the lliffeft of all foils, cie.y foil, 
and contains an untluous quality. But under the 
term clays, earths of different forts and colours are 
included. One kind is fo obftinate, that fcarcely any 
thing will fubdue it; another is fo hungry and poor, 
that it ablorbs whatever is applied, and turns it into 
its own quality. Some clays are fatter than others, 
and the fattcft are the bell; fome are more foft and 
flippcry. But all of them retain water poured 011 
their furfacc, where it Magnates, and chills the plants, 
without finking into the foil. The clofenefs of clay 
prevents the roots and fibres of plants from l'preading 
in l'earch of nourilhment. The blue, the red, and the 
white clay, if ftrong, are unfavourable to vegetation. 

The itonv and loofer forts are lefs fo; but none of 
them are worth any thing till their texture is fo loofen- 
ed by a mixture of other fubitances, and opened, as to 
admit the influence of the fun, the air, and frofts. A- 
mong the manures recommended for clay, fand is of 
all others to be preferred ; and lea fand is the belt of all, 
where it can be obtained. This moil cfi'c&ually breaks 
the cohcfion. 

The reafon for preferring fea fand is, that it is not 
Vol. I. F £ formed. 
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Preparation formed wholly (as moll other funds arc) of ftnall llone^ $ 

1 —but contains a great deal of calcareous matter in it, 
fuch as fliells grated and broken to pieces by the tide, 
and alfo of falts. The fmaller the land is, the more 
eafily it penetrates the clay; but it abides lefs tim »~>•' 
it than the larger. 

The next bell find is that walhed down by rains on 
gravelly foils. Thole which are dry and light are the 
word. Small gritty gravel has alfo been recommend¬ 
ed by the bell writers on agriculture for thefc foils ; 
and in many inllanccs we have found it to anfwer the 
purpofe. 

Shell marl, allies, and all animal and vegetable fub- 
ftances, are very good manures for clay ; but they have 
been found moll beneficial when fund is mixed with 
them. Lime has been often ufed ; but the writer of 
this fection would not recommend it, for he never 
found any advantage from it fingly, when applied to 
clays. 

The crops molt fuitable for fuch lands are, wheat, 
beans, cabbages, and rye-grafs. Clover feldom fuc- 
ceeds, nor indeed any plants whofe roots require depth 
and a wide fpread in the earth. 

Jialfcy foil. 2. Chalk. Chalky foils are generally dry anil warm, 
and if there be a tolerable depth of mould, fruitful; 
producing great crops of barley, rye, peafe, vetches, 
clover, trefoil, burnet, and particularly fainfoin. The 
latter plant flourilhos in a chalky foil better than any 
other. But if the furface of mould be very thin, this 
foil requires good manuring with clay, marl, loam, or 
dung. As thefe lands are dry, they may be fown earlier 
than others. 

When your barley is three inches high, throw in 

lolb. 
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tolb. of cl6ver, or 151b. of trefoil, and roll it well,. The "nparat 
next funnner mow the crop for hay j feed off the after- 
math with flieep ; ami in winter give it a top-dreffmg of 
dung. This will produce a crop the fccond fpring, 

Licit flioulil be cut for hay. As loon as this crop is 
carried off, plough up the land, and, in the beginning 
of September, fow three bulhels of rye per acre, either 
to feed off with ilieep in the fpring or to Hand for har- 
veil. If you feed it off, fow winter vetches in Augufl 
or September, and make them into hay the following 
Cummer. Then get the land into as line tilth as poilible, 
and low it with Iainfoin ; which, with a little manure, 
once in two or three years, will remain and produce 
good crops for 20 years together. 

3. Light poor land, which fcldoni produces good T : ?!it poc 
crops of any tiling till well manured. Alter it is wel! 1,J "‘ 
ploughed, fow three bulhels of huck-wlie.it, per acre, 
in April or May : "When in bloom, let your cattle in 
a few days to eat off the belt, and tread the other 
down; this done, plough in what remains immediate¬ 
ly. This will loon ferment -and rot in the ground ; 
then lay it line, and fow three bulhels of rye per acre. 

If this can be got off early enough, fow turnips ; ii 
not, winter vetches to cut for hay. Then get it into 
good tilth, and fow turnip-rooted cabbages, in rows 
three feet apart. This plant feldoin fails, if it has 
lullicient room, and the intervals be well horfe-lioed; 
and you will find it the belt fpring feed for fheep when 
turnips are over. 

The liorfe-hoeing will clean and prepare the land 
for Iainfoin ; for the lowing of which April is rec¬ 
koned the belt feafon. The ufual way is to fow it 
broad-cad, four bulhels to an acre; but the writer 
F f z prefers 
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Preparation prefers fowing it in drills two feet afundef j for then 
of Land. ma y horfe-hoed, and half the feed will be fuffi- 
cient. 

The horfe-hoeing will not only clean the crop, but 
earth up the plants, and render them more luxurkiln. 
and lading. 

If you low it broad-enft, give it a top-drefling in De¬ 
cember or January, of rotten dung or allies, or, which 
is ftill better, of both mixed up in compoft. 

From various trials, it is found that taking only one 
crop in a year, and feeding the after-growth, is better 
than to mow it twice. Cut it as foon as it is in full 
bloom, if the weather will permit. The hay will be the 
fweeter, and the ftrength of the plants lefs impaired, 
than if it Hand till the feed is formed. 

ku i * ncl> 4’ Light rich land, being die molt eafy to cultivate 
to advantage, and capable of bearing moll kinds of grain, 
pulfc, and herbage, little need be faid upon it. One 
thing, however, is very proper to be obferved, diat fucli 
lands are the bed adapted to the drill hufbandry, efpe- 
cially where machines are ufed, which require {hallow 
furrows to be made for the reception of the feed. This, 
if not prone to couch-grafs, is the bed of all foils for lu¬ 
cerne i which, if fown in two feet drills, and kept clean, 
will yield an adonidiing quantity of die mod excellent 
herbage. But lucerne will never be cultivated to advan¬ 
tage where couch-grafs and weeds are very plentiful; 
nor in the broad-cad method, even where they are not 
foi becaufe horfe-hoeing is efiential to the vigorous 
growth of diis plant. 

'ougklar.d ^" oar ^ e rou gh land. Plough deep in autumn; 
when it has lain two weeks, crofs-plough it, and let it 
lie rough through the winter. In March give it another 

good 
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good ploughing; drag, rake, and harrow it well, toftepm* 
get out the rubbiih, and fow four buihels of black oats 
per acre, if the foil be wet, and white oats if dry. 

When about four inches high, roll them well after a 
fnower: This will break the clods; and the fine mould 
falling among the roots of the plants will promote their 
growth greatly. 

Some fow clover and rye-grafs among the oats, but 
this appears to be bad hulbandry. If you defign it 
for clover, fow it fingle, and let a coat of dung be laid 
on in December. The fnow and rain will then dilute 
its falts and oil, and carry them down among the roots 
of the plants. This is far better than mixing the 
crops on fuch laud, for the oats will exhauft the foil 
fo much, that the clover will be impoverilhed. The fol¬ 
lowing fummer you will have a good crop of clover; 
which cut once, and feed the after-growth. In the 
winter plough it in, and let it lie till February: Then 
plough and harrow it well; and in March, if the foil 
be moift, plant beans in drills of three feet, to admit 
the horfe-hoe freely. When you horfe-hoc them a fe- 
cond time, fow a row of turnips in each interval, and 
they will fuccecd very well. But if the land be ftrong 
enough for fowing wheat as foon as the beans are off, 
the turnips may be omitted. 
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Cl LITRE OF PAKT 1 CILAR l’l.AN IS. 


The articles hitherto infilled on, arc all of them, pre¬ 


ilmit'e- 
us plants. 


gnmi- 
us plant'. 


paratory to the capital object of a farm, that of railing 
plants for the nourifltment of man and of other ani¬ 
mals. Thefe plants are of two kinds; cnlmifcrous and 
leguminous; differing widely from each other. Wheat, 
rye, barley, oats, rye-grals, arc of the full kind : ol 
the other kind are, pcafe, beans, clover, cabbage, and 
many others. 

Culmiferous plants, fays Bonnet, have three fets of 
roots. The firlt ifliie from the feed, ami pufh to the 
furfacc an upright Item; another fet ifliie from a knot 
in that Item ; and a third from another knot, nearer 
the furface. Ilence the advantage of laying feed fo 
deep in the ground as to afford fpacc for all the fets. 

Leguminous plants form their roots differently. 
Peafe, beans, cabbage, have flore of fmall roots, all 
iffuing from the feed, like the undermofl fet of culmi- 
ferous roots ; and they have no other roots. A potato 
and a turnip have bulbous roots. Red clover has a 
flrong tap-root. The difference between culmiferous 
and leguminous plants, with refpedt to the effects they 
produce in the foil, will he noticed afterwards, in the 
fedtion concerning rotation of crops. As the prefont 
fedtion is confined to the propagation of plants, it falls 
naturally to be divided into three articles : firft. Plants 

cultivated 
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cultivated for fruit; fecond, Plants cultivated for roots; Culture 

pariicul 

third, Plants cultivated for leaves. plant* 

I. Plants Cultivated for Fruit. 
i. Win, at and Rye. 

Anciently when the fummer fallow was almoft the 
only means employed for reiloring the exhaufted ferti¬ 
lity of the foil, this practice was univeifally adopted 
throughout Europe as a preparation for wheat. In 
France, excepting the Netherlands, the practice ftill 
continues; and in our own country it is ilill ufed to a 
conliderable extent. The great lot’s, however, both of 
time and labour, which is occaHoned by a fummer fal¬ 
low, has induced intelligent hutbandmen to make great 
exertions for the purpofe of avoiding the neccifity of it, 
as a preparation for this valuable but exhaufting crop. 

For this purpofe, extraordinary tillage and extraordi¬ 
nary manure have been fubftituted for fummer fallow. 

As it is found. that wheat does not fucceed fo well, if 
fown on land immediately after dunging, as it does 
when a previous crop is taken after the dung; an in¬ 
ducement has thereby been held out, to fubditute to 
fallows thofe green crops for which the drill huibandry 
is belt adapted. In the neighbourhood of Edinburgh, 
accordingly, a crop of potatoes is frequently made ule 
of inllead of a fallow; but, as potatoes greatly exhault 
the foil, this practice is only adopted in confequence of 
tl»e great command of manure which the neighbour¬ 
hood of the city gives to the farmers. In other fit tui¬ 
tions a lefs exhaulting crop mult be ufed. Turnips, 
though otherwife fuitable, arc, in the general cafe, ex¬ 
cluded, becaufe they cannot be advautagcoully con¬ 
i'' f 4 fumed 
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piants. It has frequently been afferted, that of all the drilled 
== " v crops, beans are molt valuable as a preparation for 
wheat. An important experiment upon this fubjett 
was made bv the duke of Grafton, of which an account" 
is given in a letter from his grace to Mr Young, dated 
in Auguft, 1799 *. “ Being arrived at the eighth year 

of that experiment, which I undertook at your defire, 
it appears to me that this may be a proper time to com¬ 
municate to you the refult of the trial. 

“ You will recolleft, that the object was to find 
out, Whether that fort of land ufually met with in 
the common fields of Northamptonfhire and the adja¬ 
cent counties, would or would not bear alternately a 
crop of wheat, and then of beans, and vice verfa of 
beans, and then of wheat; after giving it, as in the 
open fields, a light drefling of muck, viz. from twelve 
to fifteen loads per acre every third year, without ren¬ 
dering the land poorer than when it was firlt undertaken. 
In order to afeertain this point as accurately as poflible, 
I pitched upon a field of moderate land, rather of a 
ftiffilh nature; better than the word, and much infe¬ 
rior to the bell, in our open fields. The method I 
then purfued was the following: After having manured 
it in the manner fpecified above, I fowed the firft year 
a moiety of the field with wheat, and the other part 
with beans ; and every feafon fince I have been chang¬ 
ing the crops, making them alternate from beans to 
wheat, and from wheat to beans each year, never 
having admitted a fallow. 

It 


* Annalt vf A^ruu'lure, vol. xxxiii. 
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It would give me more fatisfa&ion if I could h 4 v.e Culture < 
furnifhed you with the meal'ured particulars of each 1 pums. 
gear’s produce from both crops, but unluckily I have * 
miflaid the paper. I can only, therefore, relate from 
memory, that the difference between thefe crops, and 
thofe of the fame grain on other parts of the farm, was 
not fuch, on an average of thofe years, as would be 
worth regarding. Th& third and Sixth years, being the 
farthed from the mucking, were, of courfe, the word 
produce, though not remarkably fo; and I will venture 
to pronounce, that the crops have kept up, on an ave¬ 
rage, with the feafons, and have been but little infe¬ 
rior to the produce of the other fields on my farm. 

My farmer affures me, from accounts he has kept, that 
the beft end of the land, has, on the average, yielded 
four quarters of wheat per acre, and the poorer end 
three quarters and a half. He is further of opinion, 
that the land, in point of heart, is neither improved nor 
worfe, for any agricultural purpofe, than it was when 
firft we began., According to my judgment, the courfe 
of hufliandry has rather been favourable to the field; 
for the thorough hand-hocing of the bean crop every 
other lpring has rendered it fo clean, that in the pn- 
fent wet year, there is fcareely any weed grown through 
the wheat crop, although it was laid flat five weeks 
ago. 

“ I have dated thefe faCts as plainly and as clearly 
as I could in order to be underdood, and I leave to 
others to draw their deductions. 

“ This experiment by no means goes to prove that 
there may be no fpots where a dimmer fallow may not 
come into an eligible courfe v but I think I may 
{ay, that it is not ncceffary for l^nd of a quality like 

mine. 
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Culture of mine. To bring it into practice in the open common 
p ^: c ;;!: ir fields, I well know, that many circumffanees are to be 
• confidered; and among thefe, l Ihall be alked where 
the farmer is, in fuch a cafe, to keep Iris (beep, as in 
farms of that nature Ire has fo little pallure, anif 
would be diffrefled was he to lofe tire manure from 
the folding of tltefe llrecp. This becomes a now que- 
ftion, arrd det'erves dmfidcration. Much, I conceive, 
may be faid upon it; arrd, if I miitake uot, forne means 
may he found to obviate the objection. 

“ l omitted mentioning one circumUance, which may 
merit the attention of a farmer \ it is this : Whether, 
after the given coat of muck every third year, the wheat 
crop, which preceded that of beans, had a claim to a 
preference to that which was town after the beans ; 
and here l do not hefrtatc to give my opinion in favour 
of the latter. I apprehend, that the hoeing of the 
beans cleared tire lands of fuch weeds as might have 
been brought on with the muck, and Hill left the ground 
in good heart for tire wheat. 

“ I with to add, that a neighbouring farmer has, on fee¬ 
ing tire effect of this culture of mine, carried it into prac¬ 
tice with a little alteration ; for he has mucked his field 
every fecotrd year in the winter, and fowed it in fpring, 
with the bean crop preceding that of wheat. Nor has 
he, any more than ntyfelf, had to complain that the 
bean crop, directly oir the mucking, rate fo much into 
height as to weaken the Hem, and prevent its being 
properly kidded. Indeed this is the general notion of 
farmers in this part of the country ; taken up, I be¬ 
lieve, entirely from a groundlefs tradition, and not at 
all from proof.—P. S. The wheat was cut yefferdav, 
and the reapers tell me that it is fair in hand, lighter 

than 
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r „ pmicuiur 

fore. piani>. 

*i Upon this interefting fubjecl of preparing land for v " Y 
wheat, the moil important difeovery undoubtedly is, 
rite life of red clover for that purpofe, upon a foil that is 
tolerably open. It binds the foil, and gives to it a de¬ 
gree of tenacity which is extremely fuitable to wheat; 
at the fame time, that the roots of the plant rotting in 
the earth afford a valuable manure : and in whatever 


way clover may act as a preparation for this grain 
experience leaves no doubt of its beneficial effects. 
The wheat ought to be town upon the firff year’s clover 
after a fingle ploughing. To do it every julticc, die 
clover ought to be only once mown. The after crop 
ought to be fed upon the land, which ought not to be 
overltocked with cattle, that a confiderable quantity of 
the green crop may be ploughed in. In the ufe of clo¬ 
ver, however, feme caution is neccffary. Mr Young 
remarks *, that “ all good farmers in England know, 
from long experience, that the common red clover is no 
friend to clean farming, if town with a fecond or third 
crop of corn. In the comic, iff, Turnips or cabbages; 
2d, Harley or oats; 3d, Clover; 4th, Wheat; the 
land is kept in garden order, llut, if after that fourth 
crop the farmer goes on and i'ows, 5th, Barley or oats ; 
6th, Clover; 7th, Wheat -, the land will be both foul 
and exhaufted. In a word, clover is beneficial to the 
really good and clean farmer, only to the extent of his 
turnips, cabbages, and fallow; and never ought to he 
fown hut on land previouily cleaned by tliofe hoeing 


crops 
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Culture of crops or fallow. As to fallow, no Frenchman ew* 
P rnnt- r makes it but for wheat ; confequently the culture of clo- 
» ver is excluded. I have often feen it fown in this courfe ■ 
ill. Fallow; ad, Wheat; 3d, Barley; 4th, Oats; 
5 th, Clover; 6th, Clover; 7 th, Wheat; 8 th, Oats; 
and the land inevitably full of weeds. 1 may venture 
to afiert, that clover thus introduced or even in courfes 
lefs rcprehenfible, but not corre£t, will do more mif- 
chicf than good, and that a country is better cultivated 
without than with it. Hence, let the men, emulous of 
the character of good farmers, confider it as eflential 
‘ to good huibandrv to have no more clover than they 
have turnips and cabbages, or fome other crop that an¬ 
swers the fame end, and never to four it but with the 
fil'd crop of corn: By thefe means their land will be 
clean, and they will reap the benefits of the culture 
without the common evils. 

“ I have read in fome authors an account of great 
German farmers, having fuch immenfe quantities of 
clover as are fufficient to prove the utter impoffibility 
any preparation : thefe quantities are made a mat¬ 
ter of boad. We know, however, in England^ in what 
manner to appreciate fuels extents of clover.” 

As a gTeat part of our ifland confids of a clayey foil, 
which is the lead of all fuited to green or drilled crops, 
many Ikilful farmers are dill of opinion, that upon fuch 
foils the ufe of dimmer fallow cannot with propriety be 
relinquilhed ; and, as others, from a love of old prac¬ 
tices, are unwilling in any cafe to relinquiffi it, we 
ihall here give a general account of the mode of prac- 
tifing it. 

Ftllowing Any time from the middle of April to the middle of 
1 wheat ' May, die fallowing may commence. The moment 

fhould, 
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Ihpuld be ch’ofen, when the ground, beginning to 
has yet fomc remaining foftnefs: in that condition, 
foil divides eafily by the plough, and falls into fmall 
parts. This is an eflential article, deferving the ftrift- 
eft attention of the farmer. Ground ploughed too 
wet, rifes, as we fay, whole-fur, as when pafture- 
ground is ploughed : where ploughed too dry, it rifes 
in great lumps, which are not reduced by fubfequent 
ploughings; not to mention, that it requires double 
force to plough ground too dry, and that the plough is 
often broken to pieces. When the ground is in proper 
order, the firmer can have no escufe for delaying a 
fingle minute. This fid! courfe of fallow mult, it is 
true, yield to the barley-feedj but as the barley-feed 
is commonly over the firft week of May, or l'odner, the 
feafon mult he unfavourable if the fallow cannot be 
reached by the middle of May. 

As day foil requires high ridges, thefe ought to be 
cleaved at the firft ploughing, beginning at the furrow, 
and ending at the crown. This ploughing ought to be 
as deep as the foil will admit: and water-furrowing 
ought inftantly to follow; for if rain happen before 
water-furrowing, it ftagnates in the furrow-, neceiTarily 
delays the fecond ploughing till that part of the ridge 
be dry, and prevents the furrow from being mellowed 
and roafted by the fun. If this firft ploughing be well 
executed, annual weeds will rife in plenty. 

About the firft week of June, the great brake will 
loofen and reduce the foil, encourage a fecond crop of 
annuals, and raife to the furface the roots of weeds 
moved by the plough. Give the weeds time to fpring, 
which may be in two or three weeks. Then proceed 
to tltc fecond ploughing about the beginning of July; 

which 
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Cultur? of which muft be crofs the ridges, in order to reach all 
P piaiits." ir the flips of the former ploughing. By crofs-ploughing 
• the furrows will be filled up, and water-furrowing be 
ftill more neeefl'ary than before. Employ the brake 
again about the roth of Augult, to dcllroy the annuals 
that have fprung lince the lull llirring. The deltruc- 
tion of weeds is a capital article in fallowing : yet i’o 
blind are people to their intereit, that nothing is more 
common than a fallow held covered with charlock and 
wild mu hard, all in flower, and 10 or 12 inches high. 
The field having now received two harrowings and 
two brakings is prepared for manure, whether lime or 
dung, which without delay ought to he incorporated 
with the foil by a repeated harrowing and a gathering 
furrow. This ought to be about the beginning of Sep¬ 
tember, and as loon after as you pleafe the feed m.:y 
be fowit. 

As in ploughing a clay foil !t is of importance to pre¬ 
vent poaching, the hinting furrows ought to be done 
with two horics in a lino. If four ploughs he employed 
in the fame field, to one of them may be allotted the 
care of finiihing the hinting furrows. 

Drefliuj; Loam, being a medium between find and day, is 

loam t'if 

wheat. of all foils the fitted for culture, and the lead fuhjcct 
to chances. It does not hold water like clay; and 
when wet, it dries li toner. At the fame time, it is 
more retentive than fund of that degree of moillurc 
which promotes vegetation. On the other hand, it i . 
more fubject to couch-grafs than clay, and to other 
weeds ; to deftroy which, fallowing is dill more necci- 
i’ary than in clay. 

Beginning the fallow of this kind of foil about the 
firlt of May, or as foon as barley feed is over, take as 
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deep a furroV as the foil will admit. Where the ridges Culture uf 
are fo low and narrow as that the crown and furrow can ' plants!* 
be changed alternately, there is little or no occafion for * 
water-furrowing. Where the ridges are fo high as to 
• make it proper to cleave them, water-furrowing is pro¬ 
per. The fccond ploughing may be at the diftance of 
five weeks. Two crops of annuals may be got in the 
interim, the firft by the brake and the next by the har¬ 
row ; and by the fame means eight crops may be got in 
the fcafon. The ground muR be cleared of couch-grafs 
and knot-grafs roots, by the cleaning harrow deferibed 
above. The time for this operation is immediately be¬ 
fore the manure is laid on. The ground at that time 
being in its loofell Hate, parts with its grafs roots 
more freely than at any other time. After the manure 
is fpread, and incorporated with the foil by braking or 
harrowing, the feed may be fown under furrow, if tire 
ground hang lb as eafily to carry off the moiflure. 

To leave it rough without harrowing has two advan¬ 
tages : it is not apt to cake with moilture, and the 
inequalities make a fort of flicker to the young plants 
again!! frolt. But if it lie flat, if ought to be fmoothed 
with a flight harrow.after the feed is fown, which will 
facilitate the courfe of the rain from the crown to the 
furrow. 

A fandy foil is too loofe for wheat. The only chanceDreflinm 
for a crop is after red clover, the roots of which bind 1 " 1 " 1 * lull ‘ 
the foil. Rye is a crop much fitter for fund foil than 
wheat •, and like wheat, it is generally fown after a fum- 
mer fallow'. 

Laftly, Sow wheat as foon in the month of Octobers' imp for 
as the ground is ready. When fown a month more 10 " 1 ' 1 ®*' 
early, it is too forward in the fpring, and apt to be hurt 

by 
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Culture of by froft : when {own a month later, it has not time to 
P H»nts* r take root before froit comes on j and froft calls it out 

* of the ground. 

Setting of Setting of wheat, may be here noticed as being a me- 

* thod which by fome is reckoned one of the greatell im¬ 
provements in huibandrv that took place during the 
late century. It feoms to have been firft fuggelled by 
planting grains in a garden from mere curiofity, by 
perfons who had no thought or opportunity of extend¬ 
ing it to a lucrative purpofe. Nor was it attempted on 
a larger fcale, till a little farmer near Norwich began 
it upon lefs than an acre of land. For two or three 
years only a few followed his example; and tliefe were 
generally die butt of dieir neighbours merriment for 
adopting lb lingular a practice. They had, however, 
confiderably better corn and larger crops than their 
neighbours: this, together with the laving in feed, en¬ 
gaged more to follow them : while fome ingenious per¬ 
fons, obferving its great advantage, recommended and 
publifhed its utility in the Norwich papers. Tliefe re¬ 
commendations had their clibel. The curiolity and 
inquiry of the Norfolk farmers (particularly round Nor¬ 
wich) were excited, and they found fuilicient reafon 
to make general experiments. Among the reft was 
one of the largeft occupiers of land in that county, who 
fet 57 acres in one year. His fuccefs, from the vilible 
fuperiority of his crop, both in quantity and quality, 
was fo great, that the following autumn he fet 300 

a capital acres, and has continued the practice ever fmcc. 'This 
meutTn'a- noble experiment cftablilhed the pnuflice, and was the 
gricukure. means of introducing it generally among the intelligent 
farmers in a very large diftricl of land *, there being 
few who now low any wheat, if they can procure hands 
1 to 


a capital 
improve, 
ment in a 
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to fet it. It has been generally obferved, that although Culture oi 
the fet crops appear very thm during the autumn and • plants, 
winter, the plants fide-fhoot and fpread prodigioufly in ’ 
the fpring. The ears are indifputably larger, without 
any dwarlifh or finall coni} the grain is of a larger 
bulk, and fpecifically heavier per buihel than when 
ibwn. 


The lauds on which this method is particularly pro- 
fperous, are either after a clover ftubble, or on which 
trefoil and grafs feeds were fown the fpring before the 
lail. Thefe grounds, after the ufual manuring, are Method, 
once turned over by the plough in an extended flag or 
turf, at ten inches wide ; along which a man, who is 
called a dibbler, with two letting-irons, fomewhat big¬ 
ger than ramrods, but conliderably bigger at the lower 
end, and pointed at the extremity, Heps backwards 
along the turf, and makes the holes about four inches 
a funder every way, and an inch deep. Into thefe holes 
the droppers (women, boys, and gills) drop two grains, 
which is quite i'ullicient. After this, a gate buflied 
with thorns is drawn by one horlt* over the land, and 
clofes up the holes. By this mode, three pecks of 
grain are i'ullicient for an acre; and being immediately 
buried, the grain is equally removed from vermin or the 
power of frofl. The regularity of its riling gives the 
bell opportunity of keeping it dear from weeds, by 
weeding or hand-hoeing. 

Wheat-fetting is a method peculiarly beneficial whenp cc „ii ar 
corn is dear; and, if the leafon be favourable, may be a ' ivant4 e e5 ' 
pra&ifcd with great benefit to the farmer. Sir Tho¬ 
mas Beevor of Hcthel-Hall in Norfolk, found the pro¬ 
duce to be two bulhels per acre more than from the 
wheat which is fown} but having much lei's final! corn 

Vol. I. G g intermixed 
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Culture of intermixed with it, the fample is better,* ami always 
pan icula r * / 

Plants, fetches a higher price, to the amount generally of two 

' fliillings per quarter.. 

This method, too, faves to the farmer and to the 
public fix pecks of feed wheat in every acre; which, if 
nationally adopted, would of itfelf afford bread for 
more than half a million of people. 

Add to thefe confiderations, the great fupport given 
to the poor by this fecotul harveft, as it may be called, 
which enables them to difeharge their rents and main* 
tain their families without having recourfe to the pa- 
xilh.—The cxpence of fetting by hand is now reduced 
to about fix lhillings per acre; which, in good wea¬ 
ther, may be done by one dibbler, attended by three 
droppers, in two days. This is five {hillings per day ; 
of which if the dibbler gives to the children fixpence 
each, he will have himfelf three (hillings and fixpence 
for his day’s work, which is much more than he can 
poflibly earn by any other labour fo eafy to himfelf. 
But put the cafe, that the man has a wife who dibbles 
with him, and two or three of his own children to drop 
to him, you fee his gains will then be prodigious, and 
enough to enfuro a plenty of candidates for that work, 
even in the lcaft populous parts of the country. 

It is, however, u be obferved with regard to this 
method, that in fealons when feed-corn is very cheap, 
or the autumn particularly unfavourable to the practice, 
it mult certainly be leflened. In light lands, for inltance, 
a very dry feed time prevents dibbling; as the holes 
made with the inftruments will be filled up again by 
the mould as fall as the inftrument is withdrawn. So, 
again, in a very wet feafon, on ftrong and ftiff clays, 
the feeds in the holes cannot be well and properly co¬ 
vered 
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* particular 

tremes of dry and wet do not often happen, nor do Piants. 
they aftedh lands of a moderately confident texture, or ' 
both light ami heavy foils at the fame time ; fo that the 
general practice is in fa£f never greatly impeded by 
them. 


Propagating of wheat by divining and tmnfplanting its Propatra- 
roots. In the Philosophical Tranfactions for 1768, wc 1 ^"^. 
meet with a very important experiment, of which the< 3 >• ding 
following is an abftradt. On the 2d of June 17 66, Mr 
C. Miller lowed fome grains of the common red wheat ; 
and on the 8th of Auguft a fingle plant was taken up 
and fcparated into 18 parts, and each part planted fe- 
parately. Thefe plants having puihed out feveral lide- 
flioots, by about the middle of September; fome of 
them were then taken up and divided, and the reft of 
them between that time and the middle of October. 


This fecund divifion produced 67 plants. Thefe plants 
remained through the winter, anil another divifion of 
them, made between the middle of March and the 12th 
of April, produced 500 plants. They were then di¬ 
vided no further, but permitted to remain. The plants 
were in general ftronger than any of the wheat in the 
fields. Some of them produced upwards of f ioo cars 
from a fingle root. Many of *he ears meafured feven 
inches in length, and contained between 60 and 70 


grains. 

The whole number of ears which, by the procefs 
above mentioned, were produced from one grain of 
wheat, was 21,109, which yielded three pecks and three 
quarters of clean com, the weight of which was 471b. 
7 ounces; and from a calculation made by counting the 
G g 2 number 
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Curare of number of grains in an ounce, the whole number 
particular 

Plants, grains was about 576,840. 

' By this account we find, that there was only one ge¬ 
neral divifion of the plants made in the fpring. Had a 
fecond been made, Mr Miller thinks the number of 
plants would have amounted to 2000 in Head of 500, 
and die produce thereby been much enlarged. 

The ground was a light blackifh foil, upon a gra¬ 
velly bottom ; and, confequently, a bad foil for wheat. 
One half of the ground was well dunged, the other 
half had no manure. There was, however, not any 
difference dilcoverable in the vigour, or growth, or 
produce, of the plants. 

It muft be evident, that the expence and labour of 
fetting in the above manner by the hand, will render it 
icarcely practicable upon a large fcale fo as to be pro¬ 
ductive of any utility. A correfpondent of the Bath So¬ 
ciety, therefore, (Robert Bogle, Efq. of Daldowin, near 
Glafgow, with a view to extend the practice, has pro- 
Mctho 1 pofed die ufe of the harrow and roller until fomc bet- 
pmjjui'fd l-y ter implements be invented. This method occurred to 
0 him from attending to the practice ufual with far¬ 
mers on certain occafions, of harrowing their fields af¬ 
ter the grain is fprung up. Upon inveftigating the 
principles upon which thefe practices are founded, he 
found them confined merely to that of pulverizing the 
earth, without any attention to Mr Miller’s do&rine. 
They faid, “ that after very hpavy rains, and then ex- 
ceflive dry weather, the furface of their lands was apt 
to be caked, the tender fibres of the young roots were 
thereby prevented from puihing, and of courfe the 
vegetation was greatly obftruGed ; in fuch infiances. 
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m g- Plants. 

Thefe principles he acknowledges to be well founded, " * " 
fo far as relates to pulverizing; but contends, that the 
benefit ariling from harrowing and rolling is not derived 
from pulverizing entirely, but alfo from lubdividing and 
enabling the plants to tiller (as it is termed), or fide- 
flioot. “ The harrow (he obferves) certai.ily breaks the 
incruftation on the furface, and the toller crumbles the 
clods ; but it is alfo obvious, that the harrow removes 
a great many of the plants from their original Rations; 
and that if the corn has begun to tiller at the tune it is 
ufed, the roots will be, in many inftances, fubdivided, 
and then the application of my fyftcm of divifibiiity 
comes into play. The roller then l'erves to plant the 
roots which have been torn up by the harrow." 

But on this the Society obferve, that the teeth of a Ol>j.*<ftkms 
harrow are too large to divide roots fo fmali and tena¬ 
cious as are thofe of grain; and whenever fuch roots 
(however tillered) (land in the line any tooth makes, 
they will, if fmali, be only turned on one fide by the 
earth yielding to their lateral preffure, or, if large, the 
whole root will probably be drawn out of the ground. 

The principal ufes, therefore, derived from harrowing 
and rolling thefe crops are, opening the foil between 
the plants, earthing them up, breaking the clods, and 
clofing the earth about their roots. 

In a fubfequent letter, Mr Bogle, without conteft- 
ing thefe points, further urges the fcheme of propaga¬ 
ting wheat by dividing and tranfplanting its roots. « I 
have converted (fays he) much with many practical 
farmers, who all admit that my plan has the appearance 
not only of being pra&ical, but advantageous. I have 
G g 3 alf?k 



PRACTICE OP 


Culture of 
part cii'ar 
Plants. 


PraifliraM. 
lity of tli.- 
frht inc af- 
ferted. 


TSatli Socie 
ty’s obiur- 
vatians. 


alfo feen, in the ninth number of Mr Voting's Amu** 
of Agriculture, the account of an experiment which 
ftrongly corroborates my theory. It was made by the 
Rev. Mr Pike , of Edmonton. From this, and other 
experiments which have been made under my own eye, 

I forel’ee clearly, that the fyiiem is practicable, aiul 
will certainly be productive of great benefit, fliould it 
become general. Befides the faving of nine-tenths of 
feed in the land 1'own broad-call, other very important 
advantages will attend the fetting out of wheat from a 
feed-bed : fuch as an early crop; the certainty of good 
crops; rendering a fummer-fallow unnecclliiry; faving 
dung ; and having your wheat perfectly free from weeds, 
without either hand or liorfo-hoeing. Five hundred 
plants in April produced almoft a buihel of grain. My 
gardener fays, he can fet one thoufand plants in a day, 
which is confirmed by the opinion of two other gar¬ 
deners. Mr Miller found no difference in the produce 
pf what was planted on lands that hatl dung, and on 
what had none, except where the land was improper 
for wheat at all.” 

- On this letter we have the following note by the fo- 
ciety: “ Mr Bogle will fee, by the Society’s premium 
book this year, that by having offered fevcral premiums 
for experiments of the kind he fo earneftly recom¬ 
mends, we wifh to have his theory brought to the tell 
of practice. Our rcafon for this, as well as for print¬ 
ing Mr B’s letter, was rather to excite decifive trials 
by ingenious perfons, than from any expectation of the 
pradtice ever becoming a general one. General, in¬ 
deed, it never can be. A fufiicient number of hands 
could not be found to do it. Unkindly feafons at the 
time of tranfplanting and dividing the roots would fre¬ 
quently 
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ntly endanger and injure, if not deftroy, the crdps. Culture c 
But admitting the mode generally practicable, we very P piants. > 
much doubt whether all the advantages he has enume-' "' ’ 1 " 
rated would be derived from this mode of culture. 

Why (hould dividing and tranfplanting the roots of 
wheat caufe the crop to be early, or afford a certainty 
of its being a good one? We cannot think that left 
manure is necefiary in this method than either in drill- 
ling or broad-call; nor can we by any means admit, 
fuch crops would « be perfectly free from weeds with¬ 
out either hand or horfe-hoeing.’ We readily agree 
with Mr Bogle, that by this mode of culture on a ge¬ 
neral fcale, an immenfe quantity of feed-corn would be 
annually faved to the nation; and in this, we believe, 
the advantage, were it practicable, would principally 
confift.” 

Upon the fame fubjeCt, and that of harrowing all Further oi 
kinds of corn, we are informed, Mr Bogle afterwards 
communicated to the Society his thoughts more at Bogle* 
large, together with authentic accounts which were 
made at his initance, and which were attended with 
very great fucceis. Thefe mull undoubtedly be re¬ 
garded as of very great importance, and accordingly 
the Society, conceiving his fyilem may be attended 
with conliderable advantages if brought into general 
practice, have given, at the end of their third volume, 
a few of his leading principles. Mr Bogle Hates, 

I. That he has known many inilances of very great 
crops having been obtained by harrowing Helds of corn 
after they were fprouted; and therefore recommends 
the praCtice very warmly. 

2. That he has alfo received an authentic account of 
G g 4 one 
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oUtiireof one inftance where the fame good effe&s were produce^- 
Plants."* by ploughing the field. 

' 3. On the fyftem of tranfplanting, he ftates, that a 

very great proportion of the feed will be faved, as a 
farmer may have a nurfery, or fmall patch of plants, 
from which his fields may be fupplied ; he calculates 
that one acre will yield plants fufficient for too acres. 

4. That a very great increafe of crops may be ob¬ 
tained by this method, probably a double crop, nay 
perhaps a triple quantity of what is reaped either by 
drilling or by the broad-caft hufbandry. 

5. That a great part of the labour may be perform¬ 
ed by infirm men and women, and alfo by children, 
who are at prefent fupported by the parifh charity; 
and that of courfe the poor’s rates may be confiderably 
reduced. 

6. That the expence will not exceed from 20s. to 
30s. per acre, if the work be performed by able-bodied 
men and women; but that k will be much lower, if 
that proportion of the work which may be done by 
employing young boys and girls fhould be allotted to 
them. 

7. That in general he has found the diftance of nine 
inches every way a very proper diftance for fetting out 
the plants at; but recommends them to be tried at 
other fpaces, fuch as 6, 8, or even 12 inches. 

8. That he conceives an earlier crop may be obtain¬ 
ed in this manner than can be obtained by any other 
mode of cultivation. 

9. That* a clean crop may alfo be procured in this 
way; becaufe if the land be ploughed immediately be¬ 
fore the plants are fet out, the com will fpring much 
quicker from the plants than the weeds will do from 

their 
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growth of the weeds. Plants. 

i o. That l’uch lands as arc overflowed in the winter ' 
and fpring, and are of courfe unfit for fowing with 
* wheat in the autumn, may be rendered fit for crops of 
wheat by planting them in the fpring, or even in the 
fummer. 

11. That he has known inftances of wheat being 
tranfplanted in September, Oiiobcr, November, Febru¬ 
ary, March, April, and even as late as the middle of 
May, which have all anfwered very well. 

12. That he has known an early kind of wheat fown 
as late as the middle of May, which has ripened in very 
good time; and from that circumftance he conceives, 
if the plants lliould be taken from that early kind, the 
feafon of tranfplanting might be prolonged at leaft till 
the ill of July, perhaps even later. 

13. That he has reafon to think wheat, oats, and 
barley, are not annuals, but are perennials, provided 
they are eaten down by cattle and fheep, or are kept 
low by the feythe or fickle; and are prevented from 
fpindling or coming to the ear. 

14. That one very prevalent motive with him in 
profecuting this plan, is, that he is of opinion it may 
enable government to devife means of fupporting the 
vagrant poor, both old and young, who are now to be 
met with everywhere, both in towns and in the country, 
and who stc at prefent a burden on the community: 
but if fuch employment could be ftruck out for them, a 
comfortable fubfi Hence might be provided for them by 
means of their own labour and induftry; and not only 
fave the public and private charitable contributions, but 
may alfo render that clafs of people ufeful and profit¬ 
able 
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Culture of able fubje£h; inftead of their remaining m a ufeK'- 

*Pbms. ar wretched, and perhaps a profligate and vicious courier 

* of life. 

Laftly, Mr Bogle has hinted at a fecondary objeflr 
which he has in view, from this mode of cultivation, 
which he apprehends may in time, with a fmall degree 
of attention, prove extremely advantageous to agricul¬ 
ture.—It is, that, in the firit place, the real and intrin- 
Cc value of different kinds of grain may be more ac¬ 
curately afeertained, by making a companion of it with 
a few plants of each kind fet out at the fame time, 
than can be done when fown in drills or broad-caft; 
and when the moft valuable kinds of wheat, oats, of 
barley, are difeovered, he dates, that in a very fhort 
time (not exceeding four or fiye years) a fufficient. 
quantity of that valuable kind may be procured to fup- 
ply the kingdom with feed from a Angle grain of each 
kind ; for he calculates, that 47,000 grains of wheat 
may be produced by divifibility in two years and three 
months. 

Obferva- Upon thefe propofitions the Society obferves, “That 

tion of the r , _. „ , , 1 . ... 

Bath So- although Mr Bogle appears to be too fangume in his. 

wety ' expectations of feeing his plan realized in general prac¬ 
tice, it certainly merits the attention of gentlemen far¬ 
mers. We wifh them to make fair experiments, and re¬ 
port their fuccefs. All grand improvements have been, 
and ever will be, progreflive. They muft neceflarily 
originate with gentlemen; and thence the circle is ex¬ 
tended by almoft imperceptible degrees over provinces 
and countries. At all events, Mr Bogle is juftly en¬ 
titled to the thanks of the Society, and of the public, 
for the great attention he has paid to the fubje£L” 

There is perhaps no part of Great Britain where 

wheat 
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fcjieat is dultivated to more perfefiion than * in Cultore rf 
-Norfolk. Mr Marlhal informs us, that the fpecies 
raifed in that county is called the Norfolk red, and ’ "' J 
weighs heavier than any other which has yet been in-wheat in 
troduced, though he owns that its appearance is much Norfi>Ut * 
againft the affertion, it being a long thin grain, re- 
fembling rye more than well-bodied wheat. About 15 
or 20 years ago a new fpccies was introduced, named 
the Kentijh cojb againft which the millers were at fir ft 
very much prejudiced, though this prejudice is now got 
over. A remarkable circumftance refpecling this grain 
is, that though upon its introduction into the county 
the cojb or hulk be perfectly white, yet fuch is the 
power either of the foil or of the mode of cultivation 
to produce what the botanifts call varieties, that the 
grain in queftion is faid to lofe every year fomewhat of 
the whitenefs of its hulks, until they become at laft 
equally red with thofe of the former kind. The 
fouthern and fouth-ealtcrn parts of the county general¬ 
ly enjoy a ftronger and richer foil than the more north¬ 
erly, and therefore arc more proper for the cultivation 
of that fpecies of grain. In the northern parts are 
fome farms of very light foil, where the farmers fow 
only a fmail quantity of wheat; and thefe light lands 
are called barley farms. 

The greateft part of the wheat in Norfolk is fown Succrflion 
upon a fccond year’s ley: fometimes it is fown uponf 
a firft year’s ley; fometimes on a fummcr fallow} af¬ 
ter peas, turnips, or buck liarvefted or ploughed un¬ 
der. The practice adopted by thofe who are looked 
upon as fuperior hufbandmen in the county of Norfolk 
is as follows: The fecond year’s leys having finiflted 
the bullocks, and brought the ilock cattle and horfes 

through 
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through the fore part of fummer, and the* firft yeil- 
leys having been made ready to receive his ftock, the 
fanner begins to break up his old land or ley ground 
by a peculiar mode of cultivation named rice-balking , 
in which the furrow is always turned toward the un¬ 
ploughed ground, the edge of the coulter palling al¬ 
ways clofe by the edge of the flag laft turned. This 
is done at firft with an even regular furrow; opportu¬ 
nity being taken for performing the operation after the 
furface has been moiftened by a fummer fhower. In 
this ftate his fummer leys remain until towards the end 
of harveft, when he harrows and afterwards ploughs 
them acrofs the balks of the former ploughing, bring¬ 
ing them now up to the full depth of the foil. On 
this ploughing he immediately harrows the manure, 
and ploughs it in with a Ihallow furrow. The effects 
of this third ploughing are to mix and effc&ually pul¬ 
verize the foil and manure; to cut off and pulverize die 
upper furfaces of the furrows of the fecond ploughing; 
and thus, in the moft effectual manner, to eradicate or 
fmothcr the weeds which had efcaped the two former 
ones. Thus it lies until the feed time, when it is har¬ 
rowed, rolled, fown, and gathered up into ridges of 
fuch width as the farmer thinks moft proper. Thofe 
of fix furrows are moft common, though fome very 
good farmers lay their wheat land into four-furrow, and 
others into ten-furrow ridges; “ which laft (fays our 
author) they execute in a ftyle much fuperior to what 
might be expe&ed from wheel-ploughs.” They excel, 
however, in the fix-furrow ploughing; of which Mr 
Marfhal gives a particular account. When ploughing in 
this manner, they carry very narrow furrows; fo that a 
fix-furrow ridge, fet out by letting the off-horfe return in 
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firft-made furrow, does not meafure more tlian three Culture of 
feet eight or nine inches. ^nts.** 

When wheat is cultivated after the firft year’s ley,Tr~* 
the feed is generally fown upon the flag or furrow 
turned over. After peafe, one or two ploughings are 
given} the other parts of the management being the 
fame with that after the fecond year’s ley already men¬ 
tioned. After buck harvefted he feldom gives more 
tlian two, and fometimes but one, ploughing. In the 
former cafe he fpreads his manure on the ftubble, and 
ploughs it in with a {hallow furrow} harrows, rolls, 
fows, and gathers up the foil into narrow work. The 
manure is in like manner fpread on the ftubble after 
once ploughing, and the feed is then fown among the 
manure} the whole ploughed in together, and the foil 
gathered up into narrow ridges, as if it had undergone 
the operations of a fallow. An inconvenience attend¬ 
ing this pra£tice is, that the buck which is neceflarily 
fhed in harvefting fprings up among the wheat, and 
becomes a weed,to it, at die fame time that the rooks, 
if numerous, pull up both buck and wheat, leaving Se¬ 
veral patches quite bare. This is obviated in a great 
meafure by firft ploughing in the manure and felf-fown 
buck with a {hallow furrow, in confequcnce of which 
the buck vegetates before the wheat. 

It is likewife a favourite pra&ice with the Norfolk 
farmers to raife wheat after buck ploughed under. They 
plough under the buck by means of a broom made of 
rough buihcs fixed to the fore tackle of the plough be¬ 
tween the wheels, which bears down the plant with¬ 
out lifting the wheels from the ground. Sometimes, 
when the buck is ftrong, they firft break it down with 
a roller going the fame way that the plough is intend¬ 
ed.. 
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Culture ofed to go ; afterwards a good ploughman will covei* . 

fo cffeclually that fcarce a ftalk can be feen. Some- 

1 times the furface of the ground is left rough, but it is 

more eligible to harrow and roll it. The praflice of 
fummer-fallowing feldom occurs in Norfolk; though 
fometimes, when the foil has been much worn down by 
cropping, and overrun by weeds, it is cfleemed a judi¬ 
cious practice by many excellent hulbandmen, and the 
practice feems to be daily gaining ground. After turnips 
the foil is ploughed to a moderate depth, and the feed 
fown over the firll ploughing : but if the turnips be 
got in early, the weeds are fometimes firll ploughed 
in with a ihallow furrow, and the feed ploughed under 
with a lecond ploughing, gathering the foil into narrow 
ridges. 

Manuring With regard to the manuring of the ground for 

the ground b b b 

in Norfolk wheat in Norfolk, that which has been recently clayed 
or marled is fuppofed to need no other preparation 
any more than that which has received 15 or 20 loads 
of dung and mould for turiips; the firll year’s ley 
having heen teathed in autumn, and the fecond fed 
off. Where the foil is good, and the wheat apt to 
rtm too much to ltraw, it is the practice of fome judi¬ 
cious farmers to fet their manure upon the young clo¬ 
ver, thereby depriving the wheat in fome degree of its 
ranknefs; but it is moll common to fpread it upon 
the broken ground; or, if the feed be fown upon the 
turned furrow, to l'pread it on the turf and plough it 
under; or to fpread it on the ploughed furface, and 
harrow it in with the feed as a top-dreffmg. A fmaller 
quantity of manure is generally made ufe of for 
wheat than for turnips. From eight to ten cart loads 
(as much as three liorfes can conveniently draw) are 

reckoned 



AGRICULTURE. 


y.'koned fulficient for an acre; three or four chaldrorts Culture of 
of lime to one acre, or 40 bufhels of foot to the fame P puntsT 
quantity of ground ■, or about a ton of rape-cake to ' r 
three acres. 

•In this county they never begin to fow wheat till rime of 
after the 17th of October, and continue till the be- lowln 5 " 
ginning of December, fometimes even till Chriftmas. 

They give as a reafon for this late fowing, that the 
wheat treated in this manner is lefs apt to run to draw 
than when fown earlier. The feed is generally pre¬ 
pared with brine, and candied in the ufual manner with 
lime. The following method of preparing it is faid 
to be effectual in preventing the fmut. “The fait isofprepa 
diffolved in a very fniall quantity of water, barely fuf- 
fieient for the purpofe. The lime is flaked with this 
folution, and the wheat candied with it in its hotteft 
Hate, having been previoufly moiltcned with pure wa¬ 
ter.” According to our author’s obfervation, the 
crops of thofe farmers who ufe this preparation are in 
general more free from fmut than thol'c who make ufe 
of any other. 

The practice of dibbling or fetting of wheat has not rfctlmd «c 
as yet become general throughout Norfolk, the common u,wil, S' 
broad-cad method being ufually followed, except on the 
Suffolk fide of the county. Some few make ufe of dib¬ 
bling and fluting rollers ; but drilling is almod entirely 
unknown, notwithflanding the great aptitude of foil 
for the practice. Ploughing in the feed under furrow 
is the favourite mode of the Norfolk farmers, and is 
performed in the following manner: « The land having 
been harrowed down level, and the furface rendered t,,! ' lce ^ 
fmooth by the roller, the head ploughman (if at leiiure) de- 
marks out the whole piece in narrow flips of about a " r ‘ bei 

ftatute 
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Culturr of ilatute rood in width. This he does by hanging up*r 
P Plant!. " r plough in fuch a manner, that no part of it except the 
heel touches the ground; and this makes a fure mark 
for the feedfman, which he cannot by any means 
miftake. In cafe the ploughs are all employed, the 
feedfman himfelf marks die ground, by drawing a piece 
of wood or other heavy body behind him. Mr Mar- 
Ihal prefers this to the Kentifh method of fetting up 
flicks in the form of a lane, as being lefs liable to pro¬ 
duce miilakes. 

InflniTiirnts I11 thole places where wheat is dibbled, they make 
whrar dc-" ufc of ’ ron inllruments for the purpole. The a£ling 
feribed. part is an egg-lhaped knob, fomewhat larger than a 
pigeon’s egg; the fmallcr end is the point of the dibble, 
the larger having a rod of iron riling from it about half 
an inch fquare, and two feet and a half long ; the head 
being received into a crofs piece of wood refembling 
the crutch of a fpade or lliovel, which forms the handle 
The dibbler ufes two of tliefe inllruments, one in each 
hand; and, bending over them, walks backward upon 
the turned furrows, making two rows of holes in each 
of them. Thofe rows are ufually made at the tlillancc 
of four inches from each other; the holes being two 
and a half or three inches dillant, viz. four in each 
length of the foot of the dibbler. The great art in 
making tliefe lies in leaving them firm and fmootli in 
the fides, fo that the loofc mould may not run in to fill 
them up before the feeds are depofited. This is done 
by a circular motion of the hand and wrilt; making a 
ferrti-revolution every ftroke ; the circular motion begin* 
ning as the bit enters, and continuing until it is entire¬ 
ly difengaged from the mould. The operation is not 
perfe& unlefs the dibbles come out clean and wear 

1 bright. 
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gilght. It Is fomewhat difficult to make the holes £t Culture of 
equal diftances; but more efpecially to keep the two ^j u'nts” 
ftraight and parallel to each other, fome practice being ’ 
required to guide the inftruments in fuch a manner as 
to correfpond exactly with each other; but though 
couples have been invented to remedy this inconve¬ 
nience to keep them at a proper diftance, the other 
method is Hill found to be preferable. A middling 
workman will make four holes in a fecond. One dib- 


bler is fufficient for three droppers; whence a man 
and three children are called a Jet. The dibbler car¬ 
ries on three flags or turned furrows; going on fome 
yards upon one of the outfide furrows, and returning 
upon the other, after which he takes the middle one ; 
and thus keeps his three dibblers conftantly employed, 
and at the fame time is in no danger of filling up the 
holes with his feet. The droppers put in two or three 
grains of wheat into each hole; but much time and 
patience is neceflary to teach them to perform the bu- 
finefs properly and quickly. An expert dibbler will 
hole half an acre in a day; though one third of an 
acre is ufually reckoned a good day’s work. The feed 
is covered by means of a bufli harrow ; and from one 
bulhel to fix pecks is the ufual quantity for an acre. 
Notwithftanding the advantages of faving feed, as well 
as fome others which arc generally reckoned undeni¬ 
able, it is here afferted by fome very judicious farmers, 
that dibbling of wheat on the whole is not really a pro¬ 
fitable practice. It is particularly faid to be produc- Ohjcftion? 
five of weeds unlefs dibbled very thick : which indeed “^Jaioeof 
may probably be the cafe, as the weeds axe thus al- nibbling, 
lowed a greater fpace to vegetate in. Mr Marlhal him- 
fclf is of opinion, that “ the dibbling of wheat ap- 
Vol. T. H h pears 
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Culture of pears to be peculiarly adapted to rich deep foils, 

P Han't!” which three or four pecks dibbled early may fpread 
* fufficiently for a full crop} whereas light, weak, ihal- 
low foils, which have lain two or three years, and have 
become grafly, require an additional quantity of feed, 
and confequently an addition of labour, otherwife the 
plants are not able to reach each other, and the graf- 
fes of courfe find their way up between them, by 
which means the crop is injured and the foil rendered 
foul.” 


Culture of The fame author has like wife given an account of 
thr midland the method of cultivating wheat practifed in other En-r 
diftridl. glifii counties. In the midland diftri£t, including part 
of Staffordihire, Derbylhire, Warwick, and Leicelier- 
fiiirc, we are informed that the fpecies ufually fown is 
that called Red Lammas, the ordinary red wheat of 
the kingdom: but of late a fpecies named the EJfex 
dun, fimilar to the Kentijb white cojb of Norfolk, and 
the Hertfordjhire brown of Yorkfhire, has been coming 
into vogue. Cone-wheat, formerly in ufe in this di- 
ftritt, is now out of fafliion. Spring wheat is cultiva¬ 
ted with remarkable fuccefs, owing principally to the 
time of fowing} viz. the clofe of April. Our author 
was informed by an excellent farmer in tliefe parts, 
that by fowing early, as in the beginning of March, 
the grain was liable to be fhrivelled, and the ftraw to 
be blighted; while that which was fown towards the. 
end of April, or even in the beginning of May, pro¬ 
duced clean plump corn. At the time he vifited this 
coupty, however, it feemed to be falling into difre- 
pute; though he looks upon it, in fome fituations, 
efpecially in a turnip country, to be eligible. In the 
ordinary fuccellion in this part of the kingdom, wheat 


comes 
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Silnes after oats; and there is perhaps nine-tenths af Culture of 
the wheat in this diftritt fown upon oat-ftubble. Our P Manti* 
author has alfo fecit a few examples of wheat being * ' 1 
fown upon turf of fix or feven years laying 5 and feve- 
ral others on cloveT ley once ploughed, as well as fome 
after turnips. The bell crops, however, produced in 
this, or, as he thinks, in any other dillrict, are after fuwi¬ 
nter fallow. The time of fowing is the month of Oc¬ 
tober, little being fown before Michaelmas; and in a 
favourable feafon, little after the dofe of the month. 

Much feed is fown here without preparation. When 
any is made ufe of, it is the common one of brine can¬ 
died with lime. The produce is very great, the me¬ 
dium being full three quarters per acre, fometinics 
four or five; and one farmer, in the year 1784, had 
on 50 acres of land together, no lefs than 45 bufliels 
per acre. J 

In the Vale of Glouceftcr, the one-wheat, a variety in the Vale 
of the triticum turgidum, is cultivated, as well as the 
lammas and fpring wheats. It is not, however, the 
true cone wheat which is cultivated here, the ears being 
nearly cylindrical; but our author met with the true 
fpecics in North Wiltlhire. Beans in this country are 
the common predeceffors of wheat, and fometimes 
peafe; but here the farmers cultivate wheat upon every 
fpecics of foil. The time of fowing is in November 
and December, and the feed is thought to be fown in 
fofficient time if it is done before Chriftmas. In this 
country it is thought that late fown crops always pro¬ 
duce better than thofe which are fown early; but Mr 
Marlhal accounts for this by the vail quantity of weeds 
the latter have to encounter, and which the late fown 
crops efcape by reafon of the weaknefs of vegetation at 
H h 2 that 
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Culture of that time of the year. The produce, however, through 
^Plants? 1 out the Vale of Glouccftcr, is but very indifferent.— 
Setting of wheat is not praclifed, but hoeing univer- 
fally.—In harvefting, Mr Marihal obferves, that the 
grain is allowed to (land until it be unreafonably ripe, 
and that it is bound up into very fmall (heaves. The 
pra£lice of making double bands is unknown in this di- 
ftri£i •, fo that the lheaves are no bigger than can be 
contained in the length of finglc draw. The inconve-* 
niences of this method are, that the crop requires more 
time to ftook, load and unload, and Hack: the advan¬ 
tages are, that the trouble of making bands is avoided; 
and that if rainy weather happens to intervene, the fmall 
(heaves dry much fooner than the large ones. Here the 
crop is cut very high, the ftubble and weeds being 
mown off in fwaths for litter foon after the crop is cut; 
and fometimes fold as high as 5s. per acre.—Mr Mar- 
(hal is at a lofs to account for the little quantity pro¬ 
duced in this country : it being hardly pollible to derive 
it from the nature of the foil, almoft all of it being pro¬ 
per for the cultivation of the grain. 

Among the Cotfwold hills of Gloucefter the lammas 
and cone wheats are fown ; and a new variety of the 
latter was raifed not long ago by picking out a Angle 
grain of feed from among a parcel. The body is very 
long and large, but not lightly.—The Cotfwold hills 
are almoft proverbial for early fowing of wheat. The 
general rule is to begin ploughing in July, and fowing 
the firft wet weather in Auguft ; fo that here the feed¬ 
time and harveft of wheat coincide. If, in confequcnce 
of this early fowing the blade becomes rank in autumn, 
it is fuppofed to be proper to eat it down by putting a 
large flock of (heep upon it at once. Sating it in fpring 


In the Cotf- 
woitl hill 
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& confidered as pernicious. It is ufually weeded with Culture of 
fpud-hooks; not hoed, as in the Vale. One inftance, plants. * 
however, is mentioned by our author, in which a very In( ,J 
thin crop full of feed-weeds hoed in autumn with un- the good 
common fuceefs, occurred in the pra&icc of a fuperior hoeing 
manager in this diftrift; as well as others in which ' vheat * 
wheat has been weeded in autumn with great advan¬ 
tage. He alfo here met w r ith a well authenticated in¬ 
ftance of the good effect of cutting mildewed wheat 
while very green. “ Afme piece of wheat being lodged Of cutting 
by heavy rains, and being foon after perceived to be in- w i, Kat verj . 
fccled with the mildew, was cut, though ftill in a per-i'""’- 
fc£tly green ftatc; namely, about three weeks before 
the ufual time of cutting. It lay fpread abroad upon 
the ftubblc until it became dry enough to prevent its 
caking in the flicaf; when it was bound and fet up in 
fhocks. The refult of this treatment was, that the grain, 
though fmall, was of a fine colour, and the heavieft 
wheat which grew* upon the fame farm that feafon; 
owing, no doubt, to the thinnefs of its Ikin. What ap-. 
pears much more remarkable, the ftraw was perfectly 
bright, not a fpeck upon it.—In this part of the coun¬ 
try, the produce of wheat is fuperior to that in the 
Vale 5 but Mr Marlhal is of opinion, that the foil is 
much more fit for barley than wheat. 

In York (hire, though generally a grafs land country, a.lti-.atioi. 
and where of confequencc com is only a fecondary con- 
cern, yet feveral kinds of wheat are cultivated, particu¬ 
larly Zealand, Downy, Kent, Common White, Hertford- 
Jhire Brown, Tellow Kent, Common Red. All thefe are 
* varieties of winter wheat; befidcs which they cultivate 
alfo the /firing or fummer wheat. Here our author makes 
feveral curious obfervations concerning the railing of va- 
H h 3 rietic «; 
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Culture of ruties of plants. “ It is probable, fays he, that time ha*— 
P pUnts. a the fame efteft upon the varieties of wheat and other 
^ )bfci ^ a _ grains as it has on thofe of cultivated fruits, potatoes, 
tiuns on rai- and other vegetable produ&ions. Thus to produce an 
rieties of early pea, the gardener marks the plants which open 
plants. j nt0 bloflbm among the molt early kind he has in 

cultivation. Next year he fows the produce of thofe 
plants, and goes over the coming crop in the manner 
he had done the preceding year, marking the earlier of 
this early kind. In a fimilar manner new varieties of 
apples are raifed, by choofmg the broadeft leaved plants 
among a bed of fecdlings riling promifcuoully from pip¬ 
pins. Hulbandmen, it is probable, have heretofore 
been equally induftrious in producing frelh varieties of 
corn; or whence the endlefs variety of winter wheats ? 
If they be naturally of one fpecies, as Linnxus has 
deemed them, they mull have been produced by cli¬ 
mate, foil, or induftry; for although nature fports with 
individuals, the induftry of man is requifitc to raife, 
eltablifh, and continue a permanent variety. The only 
inltance in which I have had an opportunity of tracing 
the variety down to the parent individual, has occurred 
to me in this diftrift. A man of acute obfervation, 
having, in a piece of wheat, perceived a plant of un¬ 
common ftrength and luxuriance, diffufing its branches 
on every fide, and fetting its dofely-furrounding neigh¬ 
bours at defiance j marked it j and at harveft removed 
it Separately. The produce was 15 ears, yielding 604 
grains of a ftrongrbodied liver-coloured wheat, differ¬ 
ent, in general appearance, from every other variety he 
had feen. The chaff was fmooth, without awns, and 
of the colour of the grain; the ft raw ftout and reedy, 
'J'hefe 604 grains were planted fingly, nine inches afun- 

der, 
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der, filling about 40 fquare yards of ground, on a clO- Culture^of 
ver ftubble, the remainder of the ground being fown 1 plants, 
with wheat in the ordinary way; by which means ex- ' 
traordinary trouble and deftru&ion by birds were avoid¬ 
ed. The produce was two gallons and a half, weigh¬ 
ing 20,Vlb. of prime grain for feed, befides fome pounds 
of feconds. One grain produced 35 ears, yielding 1235 
grains; fo that the fecond year’s produce was fufficient 
to plant an acre of ground. What deters farmers from 
improvements of this nature is probably the mifchie- 
voufnefs of birds : from which at harveft it is fcarcely 
poflible to prefervc a fmall patch of corn, efpecially in 
a garden or other ground fituated near a habitation; 
but by carrying on the improvement in a field of com 
of the fame nature, that inconvenience is got rid of. 

In this fituation, however, the botanift will be appre- 
henfive of danger from the floral farina of the furround¬ 
ing crop. But from what obfervations I have made, I 
am of opinion his fears will be groundlefs. No evil of 
this kind occurred, though the cultivation of the above 
variety was carried on among •white wheat. But this 
need not be brought as an evidence : it is not uncom¬ 
mon here to fow a mixture of red and white wheats to¬ 


gether •, and this, it is confidently aflerted, without im¬ 
pairing even the colour of either of them. The fame 
mode of culture is applicable to the improvement of va¬ 
rieties , which perhaps would be more profitable to the 
hulbandman than railing new ones, and more expedi¬ 
tious.” 


In Yorkfhire the very Angular preparation of feed Preparation 
wheat prevails which we formerly mentioned, viz. the lv ith ark- . 
fteeping it in a folution of arfenic, as a preventive of ‘" c ‘ 
fmut. Marlhal was informed by one farmer, that he 
H h 4 had 



PRACTICE OF 


4&8 


Culture of had made ufe of this preparation for 20 years with fuc- 
Plants, ccfs, having never during that long fpace of time fuf- 
’ fered any fenfible injury from fmut. Our author feems 
inclined to believe the efficacy of this preparation ; but 
thinks there may be fome reafon to apprehend danger 
in the ufe of fuch a pernicious mineral, either through 
the carelefliiefs of fervants, or handling of the feed by 
the perfon who fows it. The farmer above mentioned, 
however, during all the time he ufed it, never experi¬ 
enced any inconvenience either to himfelf, the feedf- 
man, or even to the poultry; though thefe laft, we 
fhould have thought, would have been peculiarly liable 
to accidents from arfeuicatcd feed. The preparation is 
made by pounding the arfenic extremely fine, boiling 
it in water, and drenching the feed with the decoction. 
“ In itrictnefs, fays Mr Marlhal, the arfenic fliould be 
levigated fufficiently fine, to be taken up and waflted 
over with water, reducing the fediment until it be fine 
enough to be carried over in the fame manner. The 
ufual method of preparing the liquor is to boil one 
ounce of white arfenic, finely powdered, in a gallon 
of water, from one to two hours; and to add to the 
deco&ion as much water or ftale urine as will increafe 
the liquor to two gallons. In this liquor the feed is, 
or ought to be, immerged, ftirring it about in fuch a 
manner as to faturate effe£lually the downy end of each 
grain. This done, and the liquor drawn off, the feed 
is confidered as fit for the feed balkct, without being 
candied with lime, or any other preparation. A 
buihel of wheat has been obferved to take up about a 
gallon of liquor. The price of arfenic is about 6d. 
per pound; which, on this calculation, will cure four 
quarters of feed. If no more than three quarters 

bq 



AGRICULTURE. 


he*prepared with it, the coft will be only a farthing Culture of 
per bulhel; but to this mull be added the labour pa pbnts. f 
of pounding and boiling. Ncverthelefs, it is by much * 
the clieapell, and perhaps, upon the whole, adds 
Mr Marlhal, the belt preparation we are at prefent 
acquainted with. In this county it is believed, that a 
mixture of wheat and rye, formerly a very common 
crop in thefe parts, is never affe&ed with mildew; but 
our author does not vouch for the truth of this al- 
fertion. 

We mull not here omit to take notice of a new mode Wheat and 
of cultivating wheat contrived by Mr E. Walker of fow.^toge- 
Harply, Norfolk ; which mode of culture we fliall alfo 
afterwards have occafion to notice when we come to 
treat of the culture of turnips. Mr Walker thus ex¬ 
plains his mode of procedure in a letter addreffed to the 
publiflier of the Annals of Agriculture *. “ I fow in 

broad-call, after the turnips have been once hoed, two 
bufhcls of wheat or two bulhcls of rye per acre ; and 
then hoe the fame in with the fecond hoeing: if it be 
hoed by the day it may be bell, as it will be better 
done by the Ihort ftrokes or cuts with the hoes than 
otherwife. It is recommended to be done foon after the 
firft hoeing, for many reafoils : It becomes a fine her¬ 
bage, and keeps the land very clean, without any injury 
to the turnips, or to the wheat or rye. 1 began to feed 
In lalt September, the turnips, &c. the firft of the month, 
and fliall continue till all arc done. I have fed oft'with 
all forts of ftock mixed, and have drawn out the turnips 
in lines to lot the hurdles, as is ufual, and fed off the 

turnips 
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Culture of turnips and growing corn in wet and dry weather ; but 
^Wants'. r find that dry weather, and flieep, is the propereft time 
* and ftock j and that iheep and light beads are the beft 

for light lands, which, on the whole, this method wilt 
greatly improve. 

“ All my experiments have been made without 
mucking, or any manure; for the turnip and wheat 
crop *, and on thofe parts where I have fed off at the 
time it has been dry weather, though with all forts of 
ftock mixed and drawing as above, I have grown at 
the rate of five coomb of wheat per acre, and at the 
rate of eight coomb of rye per acre; and fome was al- 
moft totally deftroyed by feeding off in wet weather, 
as I was determined not to defift, that I might know 
the bad or good effect s from feeding off the turnips with 
the corn in different weather, as well as the different 
months; all which I (hail be able to give information 
of next year, to thofe who wifh to know. I find the 
feed nearly worth the coft of the feed corn, which is a 
material confideration in cafe you plough the land for 
haricy or other fummer com ; but if the wheat or rye 
Hands a crop to your mind, it will do better to harrow 
it h» the fpring, at which time you may fow your grafs 
feeds, which I find anfwer very well; or plough the 
ftubble early in the autumn, and fow with clover or 
other feeds.” 

The well-known author of the Annals of Agricul¬ 
ture has given a farther account of this method of cul¬ 
tivation. The idea which led to Mr Walker’s experi¬ 
ments was this: Wheat requires a certain degree of 
ftiffnefs and compa&nefs in the foil upon which it is 
reared. Of this compa&ncfs, Tandy foils are apt to be 
deficient in proportion to the degree of tillage they re¬ 
ceive. 



AGRICULTURE. 


cetve. Hence it occurred to Mr Walker, that $ Culture of 
wheat could be fown without any ploughing at all, 
there would be a better chance of a crop upon certain ’ 
foils, than after the moil expenfive fyftem of tillage. 
Accordingly, in 1784, he executed his fcheme on fix 
acres of turnips, which were fed during the fucceeding 
winter by bullocks and (heep, like the reft of his tur¬ 
nip fields, without making the leaft diftin&ion on ac¬ 
count of the wheat that had been fown and was grow¬ 
ing among them. It is known, that turnip land, when 
fed off', is left highly manured and much trodden ; and 
the queftion was, whether the firft of thefe circumftances 
would not counterbalance the laft ? and, whether even 
the treading itfclf might not prove advantageous ? The 
fuccefs juftified the project, and, in 1785, Mr Walker 
extended it to 35 acres, a part of which was fown with 
rye. The management was the fame as before; the 
wheat did better than the rye, and the belt crop was 
where the turnips were eaten in the drieft weather. 

In 1786, the fame culture was extended to 70, and in 
1797, to 100 acres, with complete fuccefs; but the 
crop was not better than that raifed in the common 
way, though in general as good. The effect of this 
mode of culture, or the profit arifing from it, confifted 
chiefly in this, that upon a farm of 600 acres, the 
labour of five horfes was faved, and at the time of 
the barley-bowing, when all his neighbours were in the 
greateft hurry, he was at his cafe quietly llirring his 
turnip fallows. The chief difficulty attending this mode 
of cultivating wheat arofe from the wetuefs of the fea- 
fon at the time of feeding, as the ground was apt to be 
too much trodden and poached, particularly when the 
crop of turnips was very large fo as to keep the cattle 

long 
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Culture nf Jong upon them. On the contrary, in dry or froily 
P p'a"" *' weather nothing of this kind happened. The greater 
’ ’ the crop of turnips, and the more treading that occurred, 

the crop of wheat ieemed afterwards to profper the bet¬ 
ter. In a wet feafon, however, the evil arifing from the 
treading was diminiihed when flieep alone without -bul¬ 
locks were introduced to confume the turnips. Under 
this hulbandry, the following rotation was ufed: Two 
years grafs put in among the wheat-ftubble, ploughed 
once, and harrowed both in autumn and fpring with the 
whole dung of the farm; Third year, oats; Fourth tur¬ 
nips ; Fifth, wheat. 

2. Oats. 

Effl-Ct of As winter-ploughing enters into the culture of oats, 
tillid land. we mu ^ remind the reader of the effedt of froft upon 
tilled land. Providence has negle&ed no region in¬ 
tended for the habitation of man. If in warm climates 
the foil be meliorated by the fun, it is no lefs meliora¬ 
ted by froft in cold climates. Froft adts upon water, by 
expanding it into a larger fpace. Froft has no effedt 
upon dry earth; witnefs land, upon which it makes 
no impreflion. But upon wet earth it adts molt vigo- 
roufly; it expands the moifture, which requiring more 
fpace puts every particle of the earth out of its place, 
and feparates them from each other. In that view, 
froft may be confidcred as a plough fuperior to any 
that is made, or can be made, by the hand of man: 
its adtion reaches the minuteft particles; and, by di¬ 
viding and feparating them, it renders the foil loofc 
and friable. This operation is the moft remarkable in 
tilled land, which gives free accefs to froft. With re- 
fpecfc to clay foil in particular, there is no rule in huf- 

. bandrv 
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bamlry morc’eflential than to open it before winter in'Cultwe of 

1 , . particular 

hopes of frofl. It is even advilablc m a clay foil to plants. 

leave the ftubble rank ; which, when ploughed in be- ’ 

fore winter, keeps the clay loofe, and admits the froft 


into every cranny. 

To apply this do&rine, it is dangerous to plough 
clay foil when wet; becaufe water is a cement for clay, 
and binds it fo as to render it unfit for vegetation. It 
is, however, lefs dangerous to plough wet clay before 
winter than after. A fucceeding froft corrects the bad 
effe&s of fuch ploughing; a fucceeding drought in- 
creafes them. 


The common method is, to fow oats on new-plough- Culture oi 
cd land in the month of March, as foon as the ground 041 *’ 
is tolerably dry. If it continues wet all the month of 
March, it is too late to venture them after. It is much 
better to fummer-fallow, and to fow wheat in the au¬ 
tumn. But the preferable method, efpecially in clay 
foil, is to turn over the field after harveft, and to lay it 
open to the influences of froft and air, which leflen the 
tenacity of clay, and reduce it to a free mould. The 
furface-foil by this means is finely mellowed for the re¬ 
ception of the feed; and it would be a pity to bury it by 
a fecoud ploughing before fowing. In general, the 
bulk of clay foils are rich *, and fkilful ploughing with¬ 
out dung, will probably give a better crop, than un- 
ikilful ploughing with dung. 

- Hitherto of natural clays. We muft add a word of 
carfe clays which are artificial, whether left by the 
fea, or fweeped down from higher grounds by rain. 

The method commonly ufed of dreffing carfe clay for 
oats, is, not to ftir it till the ground be dry in the 
fpring, which leldom happens before the lit of March, 

asul 
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Cuitnreof and the feed is fown as foon after as the ground is tat* 
ficiently dry for its reception. Froit has a llronger ef- 
• fe£t on fuch clays than on natural clay. And if the field 
he laid open before winter, it is rendered fo loofe by 
froft as to be foon drenched in water. The particles at 
the fame time are fo finall, as that the firll drought in 
fpring makes the furface cake or cruft. The difficulty 
of reducing this cruft into mould for covering the oat- 
feed, has led farmers to delay ploughing till the month 
of March. But we arc taught by experience, that this 
foil ploughed before winter, is l'ooner dry than when 
the ploughing is delayed till fpring ; and as early fow- 
ing is a great advantage, the objection of the fuperfici.il 
crufting is eafily removed by the firll harrow above de- 
feribed, which will produce abundance of mould for 
covering the feed. The ploughing before winter not 
only procures early fowing, but has another advantage : 
the furface-foil that had been mellowed during winter 
by the fun, froft, and wind, is kept above. 

The drelfing a loamy foil for oats diU'ers little from 
drelfing a clay foil, except in the following particular, 
that, being lefs hurt by rain, it requires not high ridges, 
and therefore ought to be ploughed crown and furrow 
alternately. 

Where there is both clay and loam in a farm, it is 
obvious, from what is faid above, that the ploughing 
of the clay after harveft ought firll to be defpatchcd. 
If both cannot be overtaken that feafon, the loam may 
be delayed till the fpring with lefs hurt. 

Next of a gravelly foil; which is the reverfe of clay, 
as it never fullers but from want of moillure. Such a 
foil ought to have no ridges ; but to be ploughed circu¬ 
larly from the centre to the circumference, or from die 

circumference 
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eispumferenJe to the centre. It ought to be tilled af 7 Culture of 
ter harveft: and the firll dry weather in fpring ought P plants™ 
to be laid hold of to fow, harrow, and roll; which will ■* 
preferve it in fap. 

The culture of oats is the fnnpleft of all. That 
grain is probably a native of Britain: it will grow on 
the word, foil with very little preparation. For that 
real'on, as already noticed, before turnip was introdu¬ 
ced, it was always die firit crop upon land broken up 
from the ftate of nature. 

Upon fuch land, may it not be a good method, to 
build upon the crown of every ridge, in the form of 
a wall, all the furfacc-earth, one fod above another, 
as in a fold for Iheep ? After (landing in diis form 
all the fummer and winter, let the walls be dirown 
down, and die ground prepared for oats. This will fe- 
curc one or two good crops; after which the land may 
he dunged for a crop of barley and grafs-feeds. This 
method may anfwcr in a farm where manure is fcarce. 

In Norfolk this kind of grain is much lefs cultiva- Norfolk 
ted than barley ; and the only fpecies obferved by of oats. 1 ”* 
Mr Marihal is a kind of white oat, which grows quick¬ 
ly, and feems to be of Dutch extraction. Oats are 
cultivated occafionally on all kinds of foils, but more 
efpecially on cold heavy land, or on very light, unpro¬ 
ductive, heathy foils. They mod frequently fucceed 
wheat, or ley ground barley: « but (fays our author) 
there are no eftabliihed rules refpecting any part of the 
culture of this time-ferving crop.” The culture of 
the ground is ufually the dime with that of barley; the 
ground generally undergoing a winter fallow of three 
or four ploughings, though fometimes they are fown 
after one ploughing. They are more commonly fown 

above 
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Culture of above furrow than bailey. The feed-time is made 
*Flants. ar fubfervient to that of barley> being fometimcs fooner 
" and fometimes later than barley feed-time: anti Mr 
Marflial obfcrvcs, that he has fometimes feen them 
fown in June ; it being obl'ervable, that oats fown late 
ripen earlier than barley fown at the fame time. The 
quantity of feed in Norfolk is from four to five bufhels 
per acre; but he does not acquaint us with the pro¬ 
duce. He mentions a very fingular method of culture 

Method of fometimes practifed in this countv, viz. ploughing down 

ploughing ' 

down oats, the oats after they begin to vegetate, but before they 

have got above ground: which is attended with great 

fuccefs, even though the ground is turned over with a 

full furrow. By this method weeds of every kind are 

deftroyed, or at leaft checked in fueh a manner as to 

give the crop an opportunity of getting above them. 

As the porofity communicated to the foil is excellently 

well adapted to the infant plants of barley; that grai* 

probably might frequently receive benefit from this 

operation. 

Wild oats In the Vale of Glouccfler, Mr Marflial obfcrvcs, 
the Vale of that the wild oat is a very troublefome weed, as well 
Glouceiter. as j n Yorkfttire} and he is of opinion, that it is as 
truly a native of Great Britain as any other arable 
weed, and is perhaps the moll difficult to be extir¬ 
pated. It will lie a century in the foil without lofing 
its vegetative quality. Ground which has lain in a 
ftate of graft time immemorial, both in Gloucefter and 
Yorkfhire, has produced it in abundance on being 
broken up. It is alfo endowed with the fame feem- 
ingly inftin6live choice of feafons and ftate of the foil 
as other feeds of weeds appear to have. Hence it is 
exceffively difficult to be overcome; for as it ripens 
f before 
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before any crop of grain, it fheds its feeds on the foil, 
where the roughnefs of its coat probably fecures it Plants, 
from birds. The only methods of extirpating this ' 
plant arc fallowing, hoeing, and handweedmg, where 
the laib is practicable, after it has (hot us panicle. 

No oats are cultivated in the Vale of Gloucefter ; Oats not 

cultivated 

though the wild oat grows everywhere, as already laid. in the Vale 
Mr Marlhal is of opinion that the foil is better adapted ^Olouctf- 
to oats than to barley. The reafon he afligns for the 
preference given to the latter is, that in this part of 
the country the monks were formerly very numerous, 
who probably preferred ale to oaten cake.—He now', 
however, recommends a trial of the grain on the ftrong- 
er cold lands in the area of the Vale, as they feldom 
can be got fuflieiently fine for barley. The fodder 
from oats he accounts much more valuable than that 
from barley to a dairy country; and the grain would 
more than balance in quantity the comparative differ¬ 
ence in price. 

In the midland dillritl the Poland oat , which w r as Cultiration 
formerly in vogue, has now given place to the Dutch ianj di- 11 
or Fr'ujland kind. It is conftantly fown after turf; one 
ploughing being given in February, March, or April. 

The feed-time is the latter end of March and begin¬ 
ning of April, from four to feven bufhels an acre; 
the produce is in proportion to the feed, the medium 
being about fix quarters. 

In Yorkfhire the Friefland oats are likewife pre- i n York- 
ferred to the Poland, as affording more ftraw, and be- R&e. 
ing thinner fkinned than the latter. The Siberian , or 
‘Tartarian oat, a fpecies unnoticed by Linux us, is like¬ 
wife cultivated in this country: the reed oat is known, 
but has not yet come into any great eftimation. The 

Vol. I. I i grain 
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grain is light, and the ftraw too ready to be a (Totted 
by cattle. 

Oats are particularly cultivated in the weitern divi- 
fion of the Vale of Yorkfhire; where the foil is chiefly 
a rich fandy loam, unproductive of wheat. Five or 
iix buflids, or even a quarter of oats, are foitictinics 
fown upon an acre; the produce from fevon to ton 
quarters. In this country they are thrafhed in the 
open air, and frequently even upon the bare ground, 
without even the ceremony of interpofmg a cloth. The 
rcafons alligned for this feemingly (trange practice are, 
that if pigs raid poultry be employed to eat up the 
grain which cfcapes the broom, there will be little or 
no wafte. Here the market is always very great fur 
new oats, the manufacturing parts of Welt Yorkfhire 
ufing principally oat-bread. The only objection to 
this practice is the chance of bad weather; hut there 
is always plenty of llraw to cover up the thrafhed corn, 
and it is found that a little rain upon the ftraw does 
not make it lcfs agreeable to cattle. 

In an experiment made by Mr Bartley* near Briftol, 
upon black oats, we are informed that he had the pro¬ 
digious incroafe of 98} Wincliefter bufhels from four 
on the acre : the land was a deep, mellow, fandy loam. 
It had carried potatoes the former year, and received 
one ploughing for a winter fallow. Another plough¬ 
ing was given it in February, and the feed was fown on 
the 27th and 28th of the month. The fuccefs of the 
experiment was fuppofed to be owing partly to the 
early flowing and partly to a good deep tillage. 

3. Barley. 


* Bath Pupett, vol. iv. p. i$i. 
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3 - US’ 

This is a cttlmiferous plant that requires a mellow , wre of 
foil. Upon that account, extraordinary care is requi- barley. 

Fite where it is to be fown upon day. The land ought 
to be llirred immediately after the foregoing crop is 
removed, which lays it open to be mellowed by the 
fruit and air. In that view, a peculiar fort of plough¬ 
ing lias been introduced, termed rilbin^ ; by which the Ribbing, 
greatcll quantity of furface pollible is expofed to the 
air and fruit. The obvious objection to this method 
is, that half of the ridge is left unmoved. Anil to ob¬ 
viate that object ionj the following method is offered, 
which moves the whole foil, and at the fame time ex- 
pofes the f.i.ne quantity of furface to the fiolt raid air. 

As loon as the lormer crop is oif the field, let the a licit.-! 
ridges he gathered with as deep a farrow as the foil 
will admit, beginning at the crown and ending at the 
furrows. This ploughing loofens the whole foil, giv¬ 
ing free aecefs to the air and froth Soon after, begin 
a fecund ploughing in the following manner : Let the 
field be divided hv parallel lines c.-ofs the ridges, with, 
intervals of thirty feet or fo. Plough once round an 
interval, beginning at the edges, and turning the earth 
toward the middle of the interval; which covers a foot 
or fo of the ground formerly ploughed. Within that 
foot plough another round fimil.tr to the former •, and, 
after that, other rounds, till the whole interval be fi- 
nifltcd, ending at the middle. In (lead of beginning at 
the edges, and ploughing toward the middle, it will 
have the fame effect to begin at the middle, and to 
plough toward the edges. Plough the other intervals 
in the fame manner. As by this operation the furrows 

1 i 2 of 
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"ulturecf of the rulgcs will be pretty much filled up, let thetn 
? PUms!' r he cleared and water-furrowed without delay. By this 
• method, the field will be left waving like a plot in a 
kitchen garden, ridged up for winter. In this form, 
the field is kept perfectly dry; for befides the capital 
furrows that feparate the ridges, every ridge has a 
number of crofs furrows that carry the rain inftantly 
to the capital furrows. In hanging grounds retentive 
of moifture, the parallel lines above mentioned ought 
not to be perpendicular to the furrows of the ridges, 
but to be directed a little downward, in order to carry 
rain water the more haftily to thefe furrows. If the 
ground be clean, it may lie in that ftate winter and 
fpring, till the time of feed-furrowing. If weeds hap¬ 
pen to rife, they mull be deilroyed by ploughing, or 
braking, or both; for there cannot be worfe hufban- 
dry, than to put the feed into dirty ground, 
trfv.inra- This method refemblcs common ribbing in appear- 
cf tins ancCj ] ni t is very different in reality. As the common 
ribbing is not preceded by a gathering furrow, the 
half of the field is left umiiled, compacl as when the 
former crop was removed, impervious in a great mea- 
fure to air or froll. The common ribbing at the fame 
time lodges the rain-water on every ridge, preventing 
it from defeending to the furrows ■, which is hurtful in 
all foils, and poifonous in a clay foil. The JHtcking 
here deferibed, or ribbing, if you pleafe to call it fo, 
prevents thefe noxious eft'edb. By the two ploughings 
the whole foil is opened, admitting freely air and froll *, 
and the multitude of furrows lays the furface perfectly 
dry, giving an early opportunity for the barley-feed.— 
But further, as to the advantage of this method: 
When it is proper to fow the feed, all is laid fiat with 

the 
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tile brake, which is an eafy operation upon foil that 4 s Culture of 
dry and pulverized j and the feed-furrow which fuc- 'piaias!** 
ceeds is fo {hallow as to bury little or none of the fur-' 1 ~ ' 
face earth : whereas the itirring for barley is common¬ 
ly done with the deepeft furrow ; and confequcntly bu¬ 
ries all the furfacc foil that was mellowed by the froft 
and air. Nor is this method more expenfive; becaufc 
the common ribbing mult always be followed with a 
ftirring furrow, which is fared in the method recom¬ 
mended. Nay, it is lefs expenfive ; for after common 
ribbing, which keeps in the rain-water, the ground is 
commonly fo toured, as to make the ftirring a laborious 
work. 


It is well known that barley is lefs valuable when it 


does not ripen equally ; and that barley which comes 
up fpeedily in a duiky foil, mult gain a great advantage 
over feed-weeds. Therefore, firft take out about one- Man*?*- 

nieiit o! 

third of the contents of the lacks of feed-barley orr.vJ in a 
bear, to allow for the fwcHtng of the grain. Lay the 1 * k!l on ' 
facks with the grain to fteep in clean water; let it lie 
covered with it for at leail 24 hours. "When the 
ground is extremely dry, and no likelihood of rain 
for 10 days, it is better to lie 36 hours ; fow the grain 
wet from fteeping, without any addition of powder¬ 
ed quicklime, which, though often recommended in 
print, can only poifon the feed, fuck up part of its ufe- 
ful moifture, and burn the hand of the fower. The 
feed will fcatter well, as clean water has no tenacity; 
only the fower muft put in a fourth or a third more 
feed in bulk than is ufual of dry grain, as the grain is 
fwelled in that proportion: harrow it in as quickly as 
pofiible after it is fown ; and though not neccffary, give 
U 3 



PRACTICE OP 


50* 

Culture of it the benefit of a frelh furrow, if convenient.’ You m%y 

particular .... 

' Plants, expect it up in a fortnight at fartlieft. 

' ' ’ It ought to be underltood as a general principle, that 
of all preparations for barley, the belt is a crop of tur¬ 
nips properly cultivated during the preceding year. 
Upon a clayey foil, however, it is abfolutely necclF.iry 
that tliele fboukl not be confumcd upon the field, on ac¬ 
count of the additional tenacity which fuch a foil would 
acquire from being poached by the feet of cattle during 
wet weather. The dung in this cafe ought to be rcllor- 
ed to the land. O11 lighter foils the turnip crop may 
be confumed in die field •, though this is a practice by no 
means to be recommended where a contrary mode can 
conveniently be adopted. 

The following experiment by a correfpondcnt of the 
Bath Society being conlidercd as a very interefling 
one, is here fubjoined. 

tiport.mt “ The laft fpring (1783) being remarkably dry, I 

‘ t P en * foaked my feed-barley in die black water taken from a 

lent? on 1 ‘ _ ... 

td-bariev refervoir which conllantly receives the draining of my 
dung heap and llablcs. As the light corn iloated on 
the top, I flammed it off, Slid let the reft Hand 24 
hours. On taking it from the water, I mixed the feed 
grain with a fuflicicnt quantity of fifted wood-allies, to 
make it fpread regularly, and fowed three fields with 
it. I began fowing die 16th, and finiihed the 231! of 
April. The produce was 60 bufhels per acre, of good 
clean barley, without any /mail or green corn, or weeds, 
at harvclt. No perfon in diis country had better 
grain. 

I fowed alfo feveral other fields with the fame feed 
dry, and without any preparation} but the crop, like 
thofe of my neighbours, was very poor; not more than 

twenty 
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tw«nty bulhels per acre, and much mixed with grttn Cultnrc of 
corn and weeds when harvelted, I alfo fowed fome of P pimts* r 
the feed dry on one ridge in each of my former fields, • 
but the produce was very poor in comparifon of the 
'other parts of the field.” 

Where the land is in good order, and free of weeds, Time of 
April is the month for lowing barley. Every day is 
proper, from the firlt to the lalt. 

The dreifing loamy foil and light foil for barley, is 
the fame with that deferibed ; only that to plough dry 
is not altogether fo eflential as in dreifing day foil. 

Loam or land may be llirred a little moill: better, 
however, delay a week or two, than to Itir a loam 
when wet. Clay mull; never be ploughed moill, even 
though the feafon lliould efcapc altogether. But this 
will feldom be necellary; for not in one year of 20 
will it happen, but that clay is dry enough for plough¬ 
ing fome time in May. Frolt may correct clay plough¬ 
ed wet after harveit; but when ploughed wet in the 
fpring, it unites into a hard mafs, not to be dilfolved 
but by very hard labour. 

On the cultivation of this grain we have the follow- Mi'.iWIane. 
ing oblervations by a Norfolk farmer. vationscon- 

The belt foil, he obferves, is that which is dry and rt '"' l, ’ e ' tl10 
healthy, ratlier light than it id, but yet of fullicient oiiiarlcy. 
tenacity and llrcngth to retain the moilture. On this 
kind of land the grain is always the belt bodied and 
coloured, the nimbleit in the hand, and has the thin¬ 
ned rind. Thefe are qualities which recommend it 
molt to the maltlter. ' If the land is poor, it lliould be 
dry and warm \ and when fo, it will often bear jjettcr 
corn than richer land in a cold and wet fituation. 

In the choice of your feed, it is needful to obferve, 

I i 4 that 
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Culture of that the beft is of a pale lively colour, and brightflh 
Hants' 31 call:, without any deeprednefs or black tinge at the tail. 

• If the rind be a little (hrivelled, it is the better; for 
that flight (hrivelling proves it to have a thin (kin, and 
to have fweated in the mow. The neceflity of a change 
of feed by not lowing two years together what grew on 
the fame foil, is not in any part of hufbandry more evi¬ 
dent than in the culture of this grain, which, if not 
frequently changed, will grow coarfer and coarfer every 
fucceeding year. 

It has generally been thought, that feed-barley would 
be benefited by deeping; but liming it has, in many 
indances, been found prejudicial. Sprinkling a little 
foot with the water in which it is deeped has been of 
great fervice, as it will fecure the feed from infe&s. In 
a very dry feed-time, barley that has been wetted for 
malting, and begins to fprout, will come up fooner, 
and produce as good a crop as any other. 

If you fow after a fallow, plough three times at lead. 
At the fird ploughing, lay your land up in fmall ridges, 
and let it remain fo during the winter, for the frod to 
mellow it; the fecond ploughing fliould be the begin¬ 
ning of February. In March fplit the ridges, and lay 
the land as flat as poifible, at the fame time harrowing 
it fine. But in drong wet lands (if you have no other 
for barley) lay it round, and make deep furrows to re¬ 
ceive the water. 

“ I have often (continues he), taken the following 
method with fuccefs: On lands tolerably manured,. I 
fowed clover with my barley, which I reaped at har- 
ved j and fed the clover all the following winter, and 
from fpring to July, when I fallowed it till the follow¬ 
ing fpring, and then fowed it with barley and clover 
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asdiefore. kepeatmg this method every year, I had Culture «f 
very large crops, but would not recommend tins prac- Plants, 
tice on poor light land. ' '* 

“ We fow on our lighted lands in April, on our 
moid lands in May ; finding that thole lands which are 
the mod fubjedfc to weeds produce the bed crops when 
fown late. 

“ The common method is to fow the J>arley-feed 
broad-cad at two fowings ; the fird harrowed in once, 
the fecond twice j the ufual allowance from three to 
four buflicls per acre. But if farmers could be pre¬ 
vailed on to alter this practice, they would foon find 
their account in it. Were only half the quantity fown 
equally, the produce would be greater, and the com 
lefs liable to lodge: For when com dands very clofe, 
the dalks are drawn up weak; and on that account are 
lefs capable of redding the force of winds, or fupport- 
ing tbemfelves under heavy rains. 

“ From our gTeat fucccfs in fetting and drilling 
wheat, fome of‘our farmers tried thefe methods with 
barley; hut did not find it anfwer their expectations, 
except on very rich land. 

“ I have myfelf had 80 dalks on one root of barley, 
which all produced good and long ears, and the grain 
was better than any other; but the method is too ex- 
penfive for general practice. In poor land, fow thin, 
or your crop will be worth little. Farmers who do not 
reafon on die matter will be of a different opinion; but 
the fa£t is indifputable.” 

When the barley is fowed and harrowed in, he ad- 
vifes that the land be rolled after the fird fhower of 
rain, to break the clods. This will clofe the earth 

about 
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Culture oi about the roots, which will be a great advantage to* it 
nrtiruUr . , , 

Plants. 111 dry weather. 

* "When the barley has been up three weeks or a 
month, it is a very good way to roll it again with a 
heavy roller, which will prevent the lun and air from 
penetrating the ground to the injury of the roots. 
This rolling, before it branches out, will alfo caufe it 
to tiller into a greater number of Hulks; lb that if the 
plants be thin, the ground will be thereby filled, and 
tlie Italks ftrengthened. 

If the blade grows too rank, as it fometimes will in 
a warm wet lpring, mowing is a much belter method 
than feeding it down with iheep; becaufe the fey the 
takes off only the rank tops, but the Iheep being fond 
of the fweet end of the (talk next the root, will often 
bite fo dole as to injure its future growth. 

Cultivation The county of Norfolk, according to .Mr Marflul, 
N-jr/oikl peculiarly adapted to the cultivation of this grain, 
the llrongeit foil not being too heavy, and the lightest 
being able to bear it; and fo well verfed arc the Nor¬ 
folk farmers in the cultivation of it, that the barley 
of this county is defired for feed throughout the whole 
kingdom. It is here fown after wheat or turnips, and 
in fome very light lands it is fown after the fecomi 
year’s ley. After wheat, the feed-time of the latter 
being finiflted, and the itubble trampled down with 
bullocks, the land is ploughed with a fliallow furrow 
for a winter fallow for barley. In the beginning of 
March the land is harrowed and crofs-plouglved; or if 
it be wet, the ridges are reverfed. In April it receives 
another ploughing lengthwife; and at feed-time it is 
harnwed, rolled, fowed, and the furface rendered 
fmooth and level as poffible. After turnips the foil is 

broken 
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broken up as Taft as the turnips are taken off; if early Cultnre of 
in winter by rice-balking, a pra£lice already explained; 
but if late, by a plain ploughing. It is common, if" 
time will permit, to plough three times ; the firft 111 al¬ 
low, the fecotul full, and the third a mean depth; with 
which lail the feed is ploughed in. Sometimes, how¬ 
ever, the ground is ploughed only once, and the feed 
fown above; but more frequently by three ploughings, 
though, perhaps, the farmer has not above a week to 
to perform them in. After ley, the turf is generally 
broken by a winter fallow, and the foil treated as after 
wheat. 

This grain is feldom manured for, except when 
fown after ley, when it is treated as wheat. No 
manure is requifite after turnips or wheat, if the lat¬ 
ter lias been manured for. If not, the turnip crop 
following immediately, the barley is left to take its 
chance, unlefs the opportunity be embraced for winter 
marling. 

Little barley is Town by the Norfolk farmers before 
the middle of April, and the l'ced-time generally conti¬ 
nues till the middle of May ; though this mull in fome 
meafure depend on the feafon; which, lays Mr Mar- 
flial, is more attended to in Norfolk than perhaps in all 
the world bolides.” In the very backward fpring of 
1782, barley was fown in June with fuccefs. No prepa¬ 
ration is ufed. It is all fown broadcaft, and ahnoft all 
under furrow; that is, the furface having been fmootlied 
by die harrow and roller, the feed is fown and ploughed 
under with a ihallow furrow; but if the feafon be 
wet, and die foil cold and heavy, it is fometimes fown 
above : but, if the fpring he forward, and the laft piece 
of turnips eaten off late, the ground is fometimes obli¬ 
ged 
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Cults re of ged to be ploughed only once, and to be fown above ; 
Plants* 1 though in this cafe Mr Marihal thinks it the moft eli- 

* r ' *." gible management, inltead of turning over the whole 

thicknefs of the foil, to two-furrow it, and fow between. 
This is done by only (kimming the furface with the firflf 
plough, fowing the feed upon this, and then covering 
it with the bottom furrow brought up by the fecond 
plough. Three bulheis are ufually fufficient for an 


The barley, as well as the wheat, in Norfolk, is al¬ 
lowed to ftand till very ripe. It is univerfally mown 
into fwath, with a fmall bow fixed at the heel of the 
fcythe. If it receive wet in the fwath in this comity, 
it is not turned, but lifted that is, the heads or ears 
are raifed from the ground, either with a fork or the 
teeth of a rake, thereby admitting the air underneath 
the fwaths; which will not fall down again to the 
ground fo clofe as before, fo that the air has free ac- 
cefs to the under fide; and this method of lifting is 
fuppofed not to be inferior to that of turning, w'hich 
requires more labour, befides breaking and ruffling thu 
fwaths. 


in ttic Vale °f Gloucefier the quantity of barley cuk- 

»f Gloucef- tivated is very inconfiderable; the only fpecies is the 
common long-eared barley, (bordtum zeocriton). In this 
county the grain we fpeak of is ufed, on the every 
year’s lands, as a cleanfing crop. It is fowm very late, 
viz. in the middle or end of May; fometimes the be¬ 
ginning or even the middle of June The reafon of 
this is, that the people of the Vale think, that if a week 
or ten days of fine weather can be had for the opera¬ 
tion of harrowring oiit couch, and if after this a full 
Crop of barley fucceed, efpecially if it (hould fortunate¬ 
ly 



AGRICULTURE. 


ly take a reclining pofture, the bufinefs of fallowing is p^tioulir 
effectually done, infomuch that the foil is cleaned to a Plants, 
fuflicient degree to laft for a number of years. A great * " J 
quantity of feed is made ufe of, viz. from three to 
four bufliels to an acre; under the idea, that a full 
crop of barley, cfpecially if it lodge, fmothers all kinds 
of weeds, couch-grafs itfelf not excepted. Our author 
acknowledges this effeCt in fome degree, but does not 
recommend the praCHce. « If the land, fays he, be 
tolerably clean, and the feafon favourable, a barley 
fallow may no doubt be of effential fervice. But there 
is not one year in five in which even land which is to¬ 
lerably clean can be fown in feafon, and at the fame 
time be much benefited by it for future crops.” The 
barley in this county is all hand-weeded. It is harveft- 
ed loofe, mown with the naked fcythe, lies in fwath 
till the day of carrying, and is cocked with common 
hay forks. The medium produce is three quarters per 
acre. Its quality is preferable to tliat of the hill 
barley. 

The common long-cared fpecies is fown among the 
Cotfwold hills. It is fown in the latter end of March 
and beginning of April, in the quantity of three bufliels 
to an acre, producing from 20 bufliels to four quarters 
to an acre “ which, fays our author, is a low produce. 

It muff be obfervcd, however, that this produce is from 
land deficient in tillage; and that barley delights in a 
fine pulverous tilth.” 

In the midland diftridl they cultivate two fpecies of 1 ” t,ie mi< ** 

... . lami di¬ 

barley, viz. the zeocntors or common long-eared, anditria. 

the di/lichoH, or fprat barley j the latter not being of 

more than 50 years Handing, but the former of much 

older date. The fprat is the more hardy, and requires 

1 to 
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of fummer 1787.—After fpring feedings, a crop of tumip- 
■ g* rooted cabbage, or vetches, there will be fuificient time 
' to fow the land with buck-wheat. Probably, in hot 
dry fummers, a crop of vetches might even be mown 
for hay early enough to introduce a crop of this grain 
after it. 

In the year 1780, about feven acres of a fandy foil 
on Briflington common *, having been firft tolerably 
well cleani'ed from brambles, furze, &c. received one 
ploughing. To reduce the irregularities of the furface, 
it was rolled; and on the 9th of June in that year, two 
buihels and a half of buck-wheat per acre fown, the 
ground rolled again without harrowing. 

The vegetation appeared in five or fix days, as is 
oopping.' conftaudy the cafe, be the weather wet or dry. The 
growth was fo rapid, that the fem, with which this land 
greatly abounded, was completely kept under. About 
the middle of September the crop was mown; but by 
reafon of a great deal of rain about that time it was not 
fecured until the beginning of O&ober; hence a lofs of 
a great part of the grain by fiiedding, as well as fomc 
edten by birds. However, there were faved about 24 
Wincheftcr buihels per acre ; and, notwithftanding its 
long expofure to the weather, it received no fort of da¬ 
mage, only perhaps that the fineft and moft perfect 
grain was the firft to fall from the plant. The ground 
after this had almoft the appearance of a fallow*, and 
was immediately ploughed. 

When it had lain a moderate time to meliorate, and 
to receive die influences of the atmofphere, it was har¬ 
rowed. 


* A very rough piece of land, at that time juft enclosed. 
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rowed, fown with Lammas wheat, and ploughed in r " , [“ r ' 1 of 
under furrow, in a contrary direction to the iirft plants, 
ploughing. Thus a piece of land, which in the month 
of April was altogether in a ftate of nature, in the fol¬ 
lowing November was feen under a promifing crop 
of what is well ftyled the king of grain, and this with¬ 
out the aid of manure, or of any very great degree of 
tillage. Nor was the harveft by any means deficient; 
for feveral perfons convcrfant in fuch things eftimated 
the produce from 26 to 30 buihels per acre. As 
foon as the wheat crop was taken off - , the ground had 
one ploughing, and on the firft of September follow¬ 
ing was fown with turnip feed. The turnips were not 
large, but of an herbage lo abundant as in the follow¬ 
ing fpring to fupport 120 ewes with their lambs, which 
were fed on it by folding four weeks. After this it 
was manured with a compofition of rotten dung and 
natural earth, about 20 putt loads per acre, and planted 
with potatoes. The crop fold for 138I. befidcs a con- 
fiderable number ufed in the family, and a quantity re- 
ferved with which ten acres were planted the follow¬ 
ing feafon. The enfuing autumn it was again fown 
with wheat, and produced an excellent crop. In die 
fpring of 1784, it was manured and planted with pota¬ 
toes, as in the preceding inftancc -, die crop (diough 
tolerably good) by no means equal to die former, pro¬ 
ducing about 100 facks per acre only. In fpring 1785, 
the land was now for a third time under a crop of 
wheat, it being intended to try how far this mode of 
alternate cropping, one year with potatoes and anodier 
with wheat, may be carried. 

From die fuccefs of the preceding and other ex¬ 
periments, by Neheraiah Bartley, Efq. of Briftol, as de - 
Vol. I. K k tailed 
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Culture of tailed in the Bath Society Papers, it wouldf feem, that 
Plants, the culture of this plant ought in many cafes to be adopt- 
' ' ed initead of a fummer-fallowing : for the crop produ¬ 

ced appears not only to be fo much clear gain in refpeCt 
to fuch practice, but alfo affords a coniiderable quantity 
of ftraw for fodder and manure •, beiides that a fummer- 
fallowing is far from being fo advantageous a prepara¬ 
tion for a fucceeding crop. 

5. Pease. 

Culture of Peafe are of two kinds; the white and the gray. 
The cultivation of the latter only belongs, in ftri&nefs, 
to this place. 

There are two fpccies of the gray kind, diftinguilhed 
by their time of ripening. One ripens foon, and for 
that rcafon is termed kot feed; the other, which is flower 
in ripening, is termed cold feed. 

Peafe, a leguminous crop, is proper to intervene be¬ 
tween two culmiferous crops; lefs for the profit of a 
peafe crop than for meliorating the ground. Peafe, 
however, in a dry feafon, will produce fix or feven bolls 
each acre; but, in an ordinary feafon, they feldom r* ;«;'i 
above two, or two and a half. Hence, in a moifl cli¬ 
mate, which all the weft of Britain is, red clover feems 
a more beneficial crop than peafe ; as it makes as good 
winter food as peafe, and can be cut green thrice dur¬ 
ing fummir. 

A field intended for cold feed ought to be ploughed 
in O£tober or November; and in February, as foon as 
the ground is dry, the feed ought to be fown on the 
winter furrow. A field intended for hot feed ought to 
be ploughed.in March or April, immediately before flaw¬ 
ing. 
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ing. But !f infefted with weeds, it ought to be alfo Culture 
ploughed in O&ober or November. P plant*! 

Peafe laid a foot below the furface will vegetate; but v ““' v ” == 
the moil approved depth is fix inches in light foil, and 
four inches in clay foil; for which reafon, they ought 
to be fown under furrow when the ploughing is delay¬ 
ed till fpring. Of all grains, beans excepted, they are 
the leaft in danger of being buried. 

Peafe differ from beans, in loving a dry foil and a iiorfe-hoe 
dry fcafon. Horfe-hoeing would be a great benefit, mg 01 peai 
could it be performed to any advantage; but peafe grow 
expeditioufly, and foon fall over and cover the ground, 
which bars ploughing. Horfe-hoeing has little effect 
when the plants are new fprung; and when they are ad¬ 
vanced fo as to be benefited by that culture, their length 
prevents it. Fad growing at the hone time is the caufe 
of their carrying fo little feed : the feed is buried among 
the leaves 5 and the fun cannot penetrate to make it 
'.row and ripen. The only practicable remedy to ob¬ 
tain grain, is thin fowing •, but thick fowing produces 
n ere draw, and mellows the ground more. Half a boll 
le>r an Engliih acre may be reckoned thin fowing; three 
iirlots thick fowing. 

Notwithftanding what is faid above, the late Mr Hun¬ 
ter, a noted farmer in Berwicklhirc, was accuilomed 
to fow all his peafe in drills; and never failed to have 
great crops of corn as well as of draw. He fowed dou¬ 
ble rows at a foot interval, and two feet and a half be¬ 
tween the double rows, which admit horfe-hoeing. By 
that method, he had alfo good crops of beans on light 
land. 

Peafe and beans mixed are often fown together, 
in order to catch different fcafons. In a moift fea- 
K k a fon. 
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articular ^ on * ^ ie ^ Cans ma ^ e a good crop; in a dry feafon, 
Plants the peafe. 

= ”' The growth of plants is commonly checked by 
drought in the month of July; but promoted by rain 
in Auguft. In July, grafs is parched ; in Auguft, it re¬ 
covers verdure. Where peafe are fo far advanced in 
the dry feafon as that the feed begins to form, their 
growth is indeed checked, but the feed continues to fill. 
If only in the blofiom at that feafon, their growth is 
checked a little ; but they become vigorous again in 
Auguft, and continue growing without filling till flop¬ 
ped by froft. Hence it is, that cold feed, which is 
early fown, has the beft chance to produce coni: hot 
feed, which is late fown, has the belt chance to pro¬ 
duce ftraw. 


The following method is pratlifed in Norfolk, for 
lowing peafe upon a dry light foil, immediately opened 
from pafture. The ground is pared with a plough ex¬ 
tremely thin, and every fod is laid exactly on its back. 
In every foil a double row of holes is made. A pea 
dropt in every hole lodges in the flayed ground imme¬ 
diately below the fod, thrufts its roots horizontally, and 
has fufficient moifturc. This method enabled Norfolk 


farmers, in the barren year 1740, to furnifh white peafe 
at 12s. per boll. 

Expert- i n the Bath Papers, vol. i. p. 148. we have an ac- 
fetting 0 " count of the fuccefs of an experiment by Mr Pavier 
Sriill 1 " near Taunton, on fowing peafe in drills. The fcale 
on which this experiment was made, however, being 
fo fmall, it would perhaps be ralh to infer from it 
what might be the event of planting a large piece 
of ground in the fame manner. The fpace was only 
16 fquare yards, but the produce fo great, that by cal¬ 
culating 
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culating from it, a ftatutc acre would yield 600, or St Culture os 
the leaf! 500 pecks of green peafe at the firft gather- 
ing; which, at the high price they bore at that time n '*' ' 
in the country about Taunton, viz. i6d. per peck, 
would have amounted to 33I. 6s. 8d. On this the So¬ 
ciety obferved, that though they doubt not the truth 
of the calculation, they are of opinion, that fuch a 
quantity as 500 or 600 pecks of green peafe would 
immediately reduce the price in any country market. 

“ If the above-mentioned crop (fay they) were fold on¬ 
ly at nine pence per peck, the farmer would be well 
paid for his trouble.” In a letter on the drill hufband- 
ry by Mr Whitmore, for which the thanks of the So¬ 
ciety were returned, he informs us, that drilled peafe 
mull not be fown too thin, or they will always be 
foul: and in an experimet of this kind, notwithftand- 
ing careful hoeing, they turned out fo foul, that the 
produce was only eight bufiiels to the acre.—From an p ca fc nuifi 
experiment related in the 5th volume of the fame work, ** 00 
it appears that peafe, however meliorating they may on 
be to the ground at firft, will at the laft totally exhauft 
it, at leaft with regard to themfelves. In this ex¬ 
periment they were fown on the fame fpot for ten 
years running. After the firft two years the crop be¬ 
came gradually lefs and lefs, until at laft the feed would 
npt vegetate, but became putrid. Strawberries were 
then planted without any manure, and yielded an ex¬ 
cellent crop. 

On the Norfolk culture of peafe, Mr Marflval Mr Mar- 
makes two obfervations. “ Leys are feldom ploughed jj)£jg U °Jns. 
more than once for peafe; and the feed is in general 
dibbled in upon the flag of this one ploughing. But 
Bubbles are in general broken by a winter-fallow of 
K k 3 three 
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Culture of three or four ploughings; the feed being fown broad* 
Hams, caft and ploughed in about three inches deep with the 
=s ” v ~“ l laft ploughing.’*—In the Vale of Gioucdier they are 
planted by women, and hoed by women and children, 
once, twice, and fomctimes thrice; which gives the 
crop, when the foil is fuflicicntly free from root-weeds, 
the appearance of a garden in the iummer time, and 
produces a plentiful crop in harveft. The diftance 
between the rows varies from 10 to 14 inches, but 12 
may be confitiered as the medium; the diftance in the 
rows two inches. In the Cheltenham quarter of the 
diftri£t, they fet the peafe not in continued lines, but 
in clumps j making the holes eight or ten inches di- 
ftant from one another, putting a number of peafe in¬ 
to each hole. Thus the hoe has undoubtedly greater 
freedom j all the difadvantage is, that in this cafe the 
foil is not fo evenly and fully occupied by the roots as 
when they are difpofed in continued lines.—In York- 
lhire it is common to fow beans and gray peafe together, 
under the name of blendings ,• and fomctimes vetches 
(probably, fays Mr Marflial, a gigantic variety of the 
ervum lens) are fown among beans. Such mixtures are 
found to augment the crop, and the different fpecios 
arc cafily feparated by the fieve. 

uffjfc cal. a Suffolk farmer has given the following remarks 

are of . 

cafe. upon the culture of peafe, fome of which are very wor¬ 
thy of attention. He enumerates eight kinds: “ 1. 'I*he 
common white. 2. The forty-day. 3. The Charlton, 
4. The blue. 5. The large gray. 6. The fmall gTay. 
7. The fpeckled. 8. The large Dutch.” Between the 

three 


* Annah of Agriculture , vol. xxxiii. 
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three firli of thefe he reprefents die diftindtion as not Culture of 
very clear. “ The gray hog pea, he adds, whether large P piants. M 
or fmall, will bear being Town in autumn; a common » 
pradtice in Hertfordfliire, where diey begin pea-fowing 
as foon as the wheat feed is over. The farmers, how¬ 
ever, have dillindtions, and think that fome forts will 
Hand the winter, and that odiers will not; but I never 
could gain explicit information upon this head fuifl- 
cient to overthrow my own practice : for I have fown 
them all in November more than once with fuccefs. 

The blue and fpeckled, I believe, are fpring peale. All 
that I know of die Dutch is, diat a perfon had them 
from Holland ; they are as large as a horfe-bcan, and 
fucceeded well with him. 

“ Of all other preparations for peafe, that is belt 
which admits the lealt tillage, viz. ley ground, with 
only one ploughing, die peafe to be pricked in with 
iron dibblers, a common method in Suffolk, and which 
fuecceds greatly; but it fliould be practifed only on 
loams and good land ; very poor fund will not do for 
peafe, and on clay beans anfwcr far better. When 
this preparation is not followed, but the crop put in on 
a Hubble, the laud iliould be ploughed in autumn, and, 
if die feafon demands it, twice in the fpring ; but one 
ploughing, judicioully timed, may do better than two. 

The feed may be cither ploughed or harrowed; if 
the former, it muft not be above three inches deep; 

%ut harrowing in is fafer, if the harrows let them in 
two inches. If harrowed in, they muft be watched 
againft rooks, &c. 

“ As no manuring fliould be given for peafe, I pafs 
on to the time of putting them into the ground ; and 
here it is neceflary to reje& the autumnal fowing, when 

K k 4 the 



PRACTICE OF 


Sao 

Culture of the crop is to be harvefled time enough for turnips. 

P punts. ar In that cafe, I recommend it only for dry lands. The 
• fort which are fown before Chriftmas are late peafe, 
which are not off foon enough for this purpofe. The 
forty-day, or the Charlton pea, ihould be fown early in 
March; and if turnips are intended, not later than that 
month. Late fown crops are fubje& to the green fly. 
If they are not intended as a preparation for turnips 
then the time of fowing is before Chriftmas; but to 
choofe a dry time, for if they are fown foon after rain 
or fnow, the crop will fuffer. 

“ I would never fow broad-caft lefs than three bufticls 
an acre of peafe. One great object, perhaps the great- 
eft in this crop, is to procure a thick cover over the foil; 
which, if thick enough, deftroys weeds very effectually, 
and breeds a moift putrid fermentation on the furface 
of the land; this is never effected with a thin crop. 
If you look only to the produce, and defign to have the 
hoes perpetually at work, two bulhels and even lefs are 
enough. 

“ Peafe when ripe are very apt to be devoured by 
rooks, wood-pigeons, and other birds; they ftiould there¬ 
fore be well watched. The belt way of cutting them 
is with the tool called a peafe-make, made with half an 
old feythe } and, as cut, they are turned up into wads 
or bundles, which ftiould lie out fome days to wither. 
Thefe wads ftiould be fmall, for they do not dry well 
when large. Peafe are fometimes mown, but it is a ve 
bad practice. 

Early peafe are recommended by this writer as a 
preparation for turnips. “ By fowing the charlton or 
forty-day pea early in March, they will be cleared from 
the field within die month of June, or the firft week of 
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Toly, which'is a very good feafon for turnips, and on all Culture of 

J 1 ... 1 ° r , ' particular 

dry toils (the only ones proper for peafe) ought never Want*, 
to be negle£led. If the harveft happens to be later, the T 
wads (liould be laid in rows, and the ploughs fent in 
without waiting for their being cleared away; by which 
a week or perhaps ten days may be gained. The ad¬ 
vantages of this pra&ice muft be obvious, when it is 
conlidered that a thick fmothering crop of peafe, not 
only kills weeds, but improves the foil, and particularly 
in leaving the furface loofe and friable from the putrefac¬ 
tive fermentation carried on under the peafe, which re¬ 
tain moifture but exclude the fun; and if the land is 
ploughed directly, which is a great point, though 
much ncgledted by farmers in general, proves a fine 
preparation for turnips. The peafe are not the only 
gain, but the faving in tillage; for by this means the 
latter crop is put in upon only one ploughing, which 
can be effected no other way.” 

6. Beans. 

The propereft foil for beans is a moift and deep clay, 
but they may alfo be raifed upon* all heavy foils. They 
are cultivated in two ways; either in the old way by 
broad-caft, or, according to the more recent practice, 
they are drilled in diftin£t rows. Of each of thefe we 
lhall give a very fhort account. 

When the mode of cultivating beans by broad-caft Culture of 
is adopted, it is to be obferved, that as this grain is early uroad-caJl. 
fown, the ground intended for it fhould be ploughed 
before winter, to give accefs to the froll and air ; be¬ 
neficial in all foils, and neceflary in a clay foil. Take 
the firft opportunity after January, when the ground is 
. dry, to loofen the foil with the harrow firft described, 

tiH 
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part'cuUr a mou ^ brought upon it. Sow tfie feed, and 
Plants, cover it with the fecond harrow. The third will fmooth| 
1lLI ’ die furface, and cover the feed equally. Thefe har¬ 
rows make the very bell figure in fowing beans : which 
ought to be laid deep in the ground, not lefs than fix 
inches. In clay foil, the common harrows are altoge¬ 
ther infuflicient. The foil, which has relied long after 
ploughing, is rendered compa& and folid: the common 
harrows Ikim the furface : the feed is not covered; and 
the firll hearty {bower of rain lays it above the ground. 
Where the farmer overtakes not the ploughing after 
harveft, and is reduced to plough immediately before 
fowing, the plough anfwers the purpofe of the firft har¬ 
row ; and the other two will complete the work. But 
the labour of the firll harrow is ill faved; as the plough¬ 
ing before winter is a fine preparation, not only for beans, 
but for grain of every kind. If the ground ploughed be¬ 
fore winter happen by fuperfluity of mbiflurc to cake, 
the firll harrow going along the ridges, and crofiing 
them, will loofen the furface, and give accefs to the air 
for drying. As foon as the ground is dry, fow with¬ 
out delaying a moment. If rain happen in the interim, 
there is no remedy but patience till a dry day or two 
come. 

Carfeclay, ploughed before winter, feldom fails to 
cake. Upon that account, a fecond ploughing is ne- 
ceflary before fowing: which ought to be performed 
with an ebb furrow, in order to keep the froft-mould 
as near the furface as poilible. To cover the feed with 
the plough is, with regard to this as well as other grain, 
exprefled by the phrafe to fow under furrow. The 
clods raifed in this ploughing are a fort of ihelter to 
the young plants in the chilly fpring months. 

The. 
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The foregoing method will anfwer for loam. And Culture rf 
ys for a fandy or gravelly foil, it is altogether impro-' P Wants! * 
per for beans. * 

Previous to the year 1770, beans were fcldom fown Culture rf 
in Scotland, unlefs upon the very rich clays; but fince ,i.au 
that time, by adopting the plan of raifing them in 
drills, or diffind rows, they have been fuccefsfully cul¬ 
tivated upon all the heavy loams, and in many farms 
they now conilitute a regular branch of rotation. With 
very few exceptions, beans are conilantly drilled at in¬ 
tervals of from 20 to 27 inches* Of thefe modes, the 
laff is the molt prevalent, becaufe it admits the ground 
to be ploughed with a horfe, in the molt fufiicient man¬ 
ner. Very little hand-hoing is given; nor is it required, 
as the kind of land which is belt adapted for their 
growth, and upon which they are commonly fown, has 
not naturally a tendency to the production of an¬ 
nual weeds; and fine crops of wheat generally follow, 
provided due attention has been given to working tilt- 
bean crop. The neceflity of fumnter fallow, which the 
prefent high price of labour, and the lofs of a year's 
crop, render an expenfive affair to the farmer, is con- 
fequently much lcffenfd: for if land is once thoroughly 
cleaned, and afterwards kept in an alternate courfe of 
leguminous and eulmiferous crops, it will remain in good 
order for a confiderable number of years. 

As beans delight in a moilt foil, and have no end 
of growing in a moift feafon, they cover the ground 
totally when fown broad-caff, keep in the dew, and ex¬ 
clude the fun and air: the plants grow to a great 
1 height; but carry little feed, and that little not well 
ripened. This difplays the advantage of drilling; 

which 
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Cnlturr of which gives free acccfs to the fun and air, dries the 
* Plants." 1 ground, and affords plenty of ripe feed. 

• The following remarks upon the l'ubjecl made by Mr 
Vancouver * are alfo worthy of attention. “ The land 
upon which peafe or tares may be cultivated to advan¬ 
tage, does not require to poflefs fo deep a ftaple as that 
appropriated to the culture of beans; the feed of which, 
in moil foils, be their texture what it may, Ihould ne¬ 
ver be depofited at a lefs depth than five or fix inches 
below the fettled furface of the ground. The neceffity 
for placing the bean thus deep, will appear very obvious 
to any one who will take the trouble to infpect the root 
of the bean, when the plant has attained to its full 
growth, and its feed to its complete maturity; it will 
then appear evident, that from the point where the feed 
was depofited in the ground it fends downwards a long 
Jlender tap root, and upwards a thick ftrong one} along 
this upper divifion of the root, lateral fibres are detach¬ 
ed from the feed to the furfac„e of the ground, and are 
evidently deftined to coilecl and convey nourilhment to 
the plant. The long tap-root which defeends perpen¬ 
dicularly, and to a great depth from the point where 
the feed was placed in the ground, being perfectly clear 
of laterals, will not be fuppofed to contribute but in a 
fmall degree to the growth and fubfiftence of the plant. 
Hence the neceffity of placing the bean to a proper 
depth in the ground, that the plant may not be depriv¬ 
ed of its proper organs for receiving and conveying 
from the earth that portion of nourilhment which the 
bean requires; but which, as well as in the cafe of 

peafe 


* Antah of Agrieiilton , voL XXV. 
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pcafe or tares, will not be found equal to that conftant- c:u!mre of 
y demanded and drawn from the laud by turnips, cab- 
bages, and die white ftraw crops. » 

II. Plants Cultivated for Roots. 
i. Potatoes. 

'These, next to the different kinds of grain, maybe 
looked upon as the crop moft generally ufcful for the 
hufbandman; aflording not only a molt excellent food 
for cattle, but for the human fpecies alfo. 

In this laft refpecl, indeed, they are extremely va- Arc not 
luable. They are the only fubftitute for bread formed J 
of grain which has hitherto been introduced with any kinil « 
tolerable degree of fuccefs. They affume by the affift- 
ancc of cookery fuch a variety of forms as renders 
them at all times extremely acceptable; and they are 
now juftly regarded by the public as the fureft rc- 
fourec in all times of fcarcity, chiefly for this reafon, 
that in the Britifli iflands, lurrounded as they are by 
the waters of die ocean, die crop of grain is chiefly 
found to fail in confequence of wet l'eafons, which do 
by no means affed the potato in the fame degree. 

Various kinds of potatoes have at different periods Ki n j, 0 f 
been falhionablc, and die varieties which the fpecies isj^'j^** 
capable of exhibiting feems unbounded, as every per- 
fon who takes the trouble to raife them from the feed 
difeovers new forts. In feleding the kind which he is 
I to rear, the hulbandman ought to confider the ufe that 
he is to make of them. If his lands are lituated at a 
diftauce from any town, which may prevent his crop 
from being fold for human ufe, and confine it to the 
confumptiou of cattle, he will probably derive moft be¬ 
nefit 
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Culture of nefit from planting the coarfe dark red kind of potatoes 
^Plarts.” called yams, which afford a very great produce. The^ 
• are extremely valuable for milch cows, increaling the 
produce without affecting the quality or tafte of the 
milk; they grow on poor foils even more abundantly 
than on rich, (where they are apt to run too much to 
Item, and to be lefs productive at the root) and from 
the conftant verdure which they retain to the Iateft 
period of the feafon, they are highly valuable in impro¬ 
ving the ftate of the foil. 

In the choice of potatoes intended to be confumed 
By man, the hufbandmnn ought to attend to this 
quality of the potato, that the kinds which afford the 
moll valuable and abundant crop at the root are apt 
to fend forth the lead luxuriant ftems, while thofe 
vvnofc ftems are very large and branchy are lefs pro¬ 
ductive at the root. Urns the kidney potato, which 
is much valued on account of its quality, and which on 
on a rich foil is extremely prolific, is apt to fend out a 
very feeble Item, which affords little or no covering to 
the foil, on which account fome of the moil judicious 
hulbandmcn have laid it afide. 

General The choice of foil is not of greater importance in 

rult:uv. _ ° * 

any other plant than in a potato. This plant in clay 

foil, or in rank black loam lying low without ventila¬ 
tion, never makes palatable food. In a gravelly or 
fandy foil, expofed to the fun and free air, it thrives 
to perfection, and has a good relilh. But a rank black 
loam, though improper to raife potatoes for the table, 
produces them in great plenty ; and the product is, as 
already obferved, a palatable food for horned cattle, 
hogs, and poultry. 

The fpade is a proper inllrument for railing a finall 
l quantity 
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quantity, or for preparing comers or other places mac- Culture 
ceflible to the plough ; but for railing potatoes in quan- P plant 
titles, the plough is the only inftrument. y * = 

As two great advantages of a drilled crop are, to 
deftroy weeds, and to have a fallow at the fame time 
with the crop, no judicious farmer will think of railing 
potatoes in any other way. In September or O&ober, 
as foon as that year’s crop is removed, let the field have 
a roufmg furrow, a crofs-braking next, and then be 
cleared of weeds by the cleaning harrow. Form it into 
three-feet ridges, in that ftate to lie till April, which 
is the proper time for planting potatoes. Crofs-brake 
it, to raife the furrows a little. Then lay well digefted 
horfe-dung along the furrows, upon which lay the roots 
at eight inches diftance. Cover up thefa roots with 
the plough, going once round every row. This makes 
a warm bed for the potatoes; hot dung below, and 
a loofe covering above, that admits every ray of the 
fun. As foon as the plants appear above ground, go 
round every row a fecond time with the plough, which 
will lay upon the plants an additional inch or two of 
mould, and at the fame time bury all the annuals j and 
this will complete the ploughing of the ridges. When 
the potatoes are fix inches high, the plough, with the 
deepeft furrow, mull go twice along the middle of cadi 
interval in oppofite directions, laying earth firfl to one 
row, and next to the other. And to perform this work 
a plough with a double mouldboard will be more ex¬ 
peditious. But as the earth cannot be laid clofe to 
the roots by the plough, the fpade nuift fucceed, with 
^which four inches of the plants mult be covered, leav¬ 
ing little more but the tops above ground; and this 
operation will at the fame time bury all the weeds that: 

havo 
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Culture of have fprung (Ince the former ploughing. What weed* 
* Hants, arife after mull be pulled up with the hand. A hoe 
* is never to be ufcd here: it cannot go fo deep as to 
deftroy the weeds without cutting the fibres of the 
plants; and if it ikim the furface, it only cuts oil' the 
heads of the weeds, and does not prevent their puihiug 


again. 

particular In the Bath Society Papers, we have the following 
methods. p ra Q; ca j obfervations on the culture and ul'e of pota¬ 
toes, given as the refult of various experiments made 
for five years fucceflively on that valuable root, the 
growth of which cannot be too much encouraged. 

When the potato crop has been the only object in 
view, the following method is the molt eligible. 

The land being well pulverized by two or three good 
harrowings and ploughings, is then manured with 15 
or 20 c art loads of dung per acre, before it receives its 
laif’earth. Then it is thrown into what the Suifolk 
farmers call the trench balk , which is narrow and deep 
ridge-work, about 15 inches from the centre of one 
ridge to the centre of the other. Women and children 
drop the fets in the bottom of every furrow 15 inches 
apart} men follow and cover them with large hoes, a 
foot in width, pulling the mould down fo as to bury 
the fets five inches deep; they mull receive two or 
three hand-hoeings, and be kept free from weeds; al¬ 
ways obferving to draw the earth as much as poffible 
to the Hems of the young plants. By repeated trials, 
die firil or fecond week in April, is found die moil ad¬ 
vantageous time for planting. 

In the end of September or the beginning of Octo¬ 
ber, when the haulm becomes withered, they (liould be 
ploughed up with a ftrong double-breailed plough. 

2 The 
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The workman muft be cautioned to fet his plough'very Cult . nri 

r ° J particu 

deep, that he may ftrike below all the potatoes, to plants 
avoid damaging the crop. The women who pick them " nr ‘ 
up, if not carefully attended to, will leave many in the 
ground, which will prove detrimental to any fucceeding 
corn, whether wheat or barley. To avoid which in¬ 
convenience, let the land be harrowed, and turn the 
fwinc in to glean the few that may be left by their ne¬ 
gligence. 

By this method, the fets will be 15 fquare inches 
from each other; it will take 18 bufhels to plant an 
acre; and the produce, if on a good mixed loamy foil, 
will amount to 300 buihels. 

If the potatoes arc grown as a preparation for wheat, 
it is preferable to have the rows two feet two inches 
from each other, hand-hoeing only the fpace from plant 
to plant in each row ; then turning a fmall furrow from 
the infidc of each row by a common light plough, and 
afterwards, with a double-breafted plough with one 
Jiorfe, fplit the ridge formed by the firft ploughing 
thoroughly to clean the intervals. This work fhould 
not be done too deep the firft time, to avoid burying 
the tender plants; but the laft earth Ihould be plough¬ 
ed as deep as poffible; and the clofer.the mould is 
thrown to the Items of the plants, the more advanta¬ 
geous it will prove. Thus 15 bufliels will plant an 
acre, and the produce will be about 300 buihels; but the 
land, by the fummer ploughings, will be prepared to 
1 receive feed-wheat immediately, and almoft enfure a 

( plentiful crop. 

The potato fets fhould be cut a week before plant- To prevent 
ing, with one or two eyes to each, and the pieces not thefi 
very fmall; two buihels of freih-ilaked lime Ihould be 
Vol. I. L 1 ftnvn 
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Culturr of {own over the furfacc of the land as fonn "as planted, 
flam's” which will efFe&ually prevent the attacks of the grub. 

1 The expence attending an acre of potatoes well cul¬ 
tivated in the firit method, fuppofing the rent 20 {hil¬ 
lings, tithe and town charges rather high (as in Suf¬ 
folk), taking up, and every thing included, will be a- 
bout 61 . In die lad method, it would be fomewhat 
reduced. 

A premium having been offered by the above-men¬ 
tioned fociety for the cultivation of potatoes by far¬ 
mers, &c. whofe rent does not exceed 40I. per an¬ 
num, the following methods were communicated, by 
which thofe who have only a fmall fpot of ground may 
obtain a plentiful crop. 

Methods of Firft, then, the earth fhould be dug 12 inches deep, 
pobtoeswi the foil will allow of it; after this, a hole fliould be 
imail ipots. 0 p en ed about fix inches deep ; horfe dung or long lit¬ 
ter fliould be put therein about three inches thick: this 
hole fhould not be more than 12 inches in diameter. 
Upon this dung or litter a potato fliould be planted 
whole, upon which a little more dung fliould be cad, 
and then earth mud be put thereon. In like manner 
the whole plot of ground mud be planted, taking care 
that each potato be at lead 16 inches apart; and when 
the young {hoots make their appearance, they fhould 
have frefh mould drawn round them with a hoe; and 
if the tender (hoots are covered, it will prevent the 
frod from injuring them: they fhould again be earth¬ 
ed when the (hoots make a fecond appearance, but not 
be covered, as in all probability the fcafon will then 
be lefs fevere. A plentiful fupply of mould fhould be 
given them, and the perfon who performs this bufinefs 
{houid never tread upon the plant, or die hillock that 
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is raifed round it j as the lighter the earth is, the more Colt 
room the potato will have to expand. From a lingle ^pjl, 
root thus planted, very near 40 pounds weight of large 
potatoes were obtained, and from almoll every other 
root upon the fame plot of ground from 15 to 20 
pounds weight; and except the foil be icony or gra¬ 
velly, 10 pounds or half a peck of potatoes may almoll 
always be obtained from each root, by purfuing the fore¬ 
going method. But note, cuttings or fault fets will 
not do for this purpofe. 

The fecoud method will fuit the indolent, or thofe Mcthoi 
who have not time to dig their ground ; and that is, 
where weeds much abound and have not been cleared f,1 -- Ilu 
in the winter, a trench may be opened in a llraight 
line the whole length of the ground, and about fix inches 
deep; in this trench the potatoes lhould be planted 
about ten inches apart j cuttings or fmall potatoes will 
do for this method. When they are laid in the trench, 
the weeds that are on the furfacc may be pared off 011 
each fide about ten inches from it, and be turned upon 
the plants; another trench lhould then be dug, and the 
mould that comes out of it turned carefully on the 
weeds. It muff not be forgot, that each trench lhould 
be regularly dug, that the potatoes may be through¬ 
out the plot 10 or 12 inches from each other. This 
flovcnly method will in general raife more potatoes 
than can be produced by digging the ground twice, 
and dibbling in the plants; and the reafon is, that the 
weeds lighten the foil, and give the roots room to ex¬ 
pand. They lliould be twice hoed, and earthed up in 
rows. And here note, that if cut potatoes are to be 
planted, every cutting lhould have two eyes, for though 
fewer fcts will be obtained, there will be a greater cer- 
L 1 2 tainty 
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Culture nf planted with potatoes, and a good crop might be cx- 
Plants, petted, as the leaves of trees, thorns, &c. are a good 
’ manure, and will furprifingly encourage their growth, 
and gratify the withes of the planter; who by cultiva¬ 
ting fuch places, will then make the moft of his ground, 
and it will be in fine order to receive a crop of corn the 
the following year. 

thcldofu The fhorteft and moft certain method of taking up 
king them potatoes, is to plough once round every row at the di- 
ftance of four inches, removing the earth from the 
plants, and gathering up with the hand all the potatoes 
that appear. The diftance is made four inches, to pre¬ 
vent cutting the roots, which are feldom found above 
that diftance from the row on each fide. When the 


ground is thus cleared by the plough, raife the pota¬ 
toes with a fork having three broad toes or daws; 
which is better than a fpade, as it does not cut the po¬ 
tatoes. The potatoes thus laid above ground muft be 
gathered with the hand. By this method i'carce a potato 
will be left. 


Of prrferv- As potatoes are a comfortable food for the common 

ing them. p e0 pi e , it is of importance to have them all the year 
round. For a long time, potatoes in Scotland were con¬ 
fined to the kitchen garden ; and after they were planted 
in the field, it was not imagined at firft that they could 
be ufed after the month of December. Of late years, 
they have been found to anfwer even till the fuccced- 
ing crop has arrived at maturity, which has proved a 
great fupport to many a poor family, as they are 
cafily cooked, and proverbially require neither kiln 
nor mill. When taken out of the ground, lay in 
the comer of a barn a quantity that may ferve till 
April, coyered from froft with dry ftraw prefled 

down 
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down: bury the remainder in a hole dug in dry Culture of 
1 . particular 

ground, mixed with the huiks of dried oats, land. Wants. 

or the dry leaves of trees, over which build a (lack ' 
of hay or corn. When the pit is opened for tak¬ 
ing out the potatoes, the eyes of what have a ten¬ 
dency to pulh mull be cut out; and this cargo will 
ferve all the month of June. To be ftill more certain 
of making the old crop meet the new, the fetting of a 
fmall quantity may be delayed till June, to be taken 
up at the ordinary time before troll. This cargo having 
not arrived to full growth, will not be fo ready to pulh 
as what arc fet in April. 

If die old crop happen to be exhaulled before the new 
crop is ready, the interval may be lupplied by the pota¬ 
toes of the new crop that lie next die furface, to be 
picked up with the hand; which, far from hurting the 
crop, will rather improve it. 

In the Tran factions of the Society for the encou-Mr 
ragement of Arts, a number of experiments are related 
by Mr Young on that kind called the clujlered or hog " K ' nt * on 
potato, which he flrongly recommends as food for the ihrol po- 
poor, in preference to the kidney or other more ex-" 110 ' 
penfive kinds. The following is the refult of the mod 
remarkable of his experiments. 

In the firtt week of March 1780, two acres and a 
quarter of barley ftubble were fown with die duller 
potato, which appeared on the 23d of May. A lharp 
froft on the 7th of June turned them as black as diey 
ufually are by the frolls of November and December. 

In time, however, they recovered; and by the end of 
Odober produced 8 ,6 bulhels from the 2* acres} 
which, when cleaned, were reduced to 780, or 350 
bulhels per acre } thus affording, when valued only at 

h 14 64* 
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Culture of 6d. per bufhel, a clear profit of 7I. 14s. 41I. per acre. 

P Pl»nts. 4 The experiment,.however, in his opinion, would have 

* ' been ftill more profitable, had it not been for the fol¬ 

lowing circumftanccs: 1. The foil was not altogether 
proper. 2. The crop was grievouily injured by the 
froft already mentioned, which, in our author’s opi¬ 
nion, retarded the growth for about fix weeks. 3. The 
dung was not of his own raifing, but purchafed } which 
cannot but be fuppofed to make a great difference, not 
only on account of the price, but likewife of the qua¬ 
lity, as happened to be the cafe at prefent. lie is of 
opinion, however, that potatoes, at leaft this kind of 
them, are an exhauiting crop. Having fown the field 
after this large crop of potatoes with wheat, his neigh¬ 
bours were of opinion that it would be too rank ; but 
fo far was this from being the cafe, that the wheat 
fhowed not the lealt fign of luxuriance, nor the leaft 
luperiority over the parts adjacent which were fown 
without dung. He was willing to account for this by 
the poverty of the dung, and the fevere cropping which 
the ground had undergone while in the pofl’cflion of the 
former tenant. In another experiment, however, in 
which the ground had been likewiie exhaufted by fe¬ 
vere cropping, the fucceeding crop of wheat {howed no 
luxuriance; fo that the former fufpicion of the exhauft- 
ing quality of the duller potato was rather confirmed. 
The ground was a fine turnip loam; but though the 
produce was even greater than in the former cafe, viz. 
356 bufhels from an acre, the profit was much lefs, viz. 
only 4I. 15s. 6d. An acre of ley ground was fown at 
the fame time with the turnip loam, but the produce 
from it was only 200 bufhels. Mr Young fuppofes that 
the produce would have been greater if the potatoes had 

bec$ 
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been planted with an iron dibble, as the turf, in plough- Culture uf 
ing, lay too heavy upon the feed. A few rows of other 1 plants.** 
potatoes, planted along with the cluttered kind, did not ' " 1 
vegetate at all; which fliows that the latter have a more 
powerful vegetative faculty. 

Having fucceeded fo well with his experiments on Expni- 
this kind of potato hitherto, Mr Young determined to^ 1 ^”" 
try die culture of them upon a larger fcale : and there- fcalc> 
fore, in the year 1782, fowed 11 acres: but being ob¬ 
liged to commit the care of fowing them to an ignorant 
labourer, his unlkilfulnefs, together with the cxceilive 
cold and moifture of that feafon, fo diminilhed the pro¬ 
duce, that he had only a Angle acre out of the whole. 

This produced 180 bulhels, which yielded of clear 
profit 4I. 2s. 6d. From this experiment he draws the 
following conclufions: 1. “That the poor loam, on 
which diefe potatoes were fown, will yield a crop of 
clufter-potatoes, though not of any other kind. 2. That 
the manure for potatoes ought to be carted and fpread 
upon all foils inclinable to wet before the planting fea¬ 
fon, either in autumn preceding, or ell’e during a 
hard froR.” In 1783 he fucceeded Rill worfe ; for ha¬ 
ving that year fown three acres and a half, the profit 
did not exceed 1 is. 4d. per acre. The produce was about 
224 bufhels per acre. He gives two reafons for die 
failure of this crop: 1. The cluReral potato thrives 
belt in wet years; but the fummer of 1783 was dry 
and hot. 2. The fpring froft, by interrupting the 
hoeing, not only greatly raifed the expences, but ve¬ 
ry much injured the crop by encouraging the growth 
of weeds. Barley was fown after the laft crop, and 
produced well; fo that our author thinks the potatoes 
feem to be a better preparation for fpring corn than 

wheat. 
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Culture of vvlic.it. His experiment in 1784 produced a clear 
r Wants.* profit of 2!. os. 4d.; the produce being 250 buihels 
* ' per acre. Still, however, an error was committed, by 

employing an old man and woman to cut the fets, by 
whofe unlkilfulnefs there were many great gaps among 
the potatoes as they came up; lb that, on the whole 
lie reckons that he thus loft from 500 to 800 bulhels. 
Canclufion On the whole, however, his opinion is favourable to 
tothi cul the clutter potato. « With final! crops (fays he), 
~ 01 an< l at the low rate of value which is produced by con- 
fuming them at home, they are clearly proved to be a 
crop which will pay the expence of manuring, and ve¬ 
ry ample, tillage and hoeing. This is, after all, the 
chief object of modem lmfbandry ; for if a man can 
rely upon this potato for the winter confumption of 
his yatd in fattening or keeping hogs, in feeding his 
hories, and fattening his bullocks, he has made one of 
the greatett acquifitions tlv.it can be defired; fince he 
can do all this : land much too ftiff and wet for 
turnips ; lioufes u.o oops before the winter rains come 
on; and confequently without doing any of that inju¬ 
ry to his land which the turnip culture is known to en¬ 
tail, and from which even cabbages are not free. Thofe 
who know the importance of winter food on a turnip 
farm, cannot but admit die magnitude of diis object on 
wet foils.” 

Board of In confequence of the threatened fcarcity in 1795, 
Agucui- t j le 23 oard of Agriculture circulated fome hints refpeil- 
•f culture, ing the culture of potatoes, which deferve attention. 

Concerning the forts which ought to be planted, it was 
obferved, « 1 ft. That the forts fhould not be liable to. 
the curl s and, 2d, That they ihould be mealy. The 
kind known under the name of the champion has thofe 

qualities. 
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qualities, and is alfo very early and produ£Hve. The Culture of 
ox-noble is hardy, keeps well, and in the fpring boils P pbntiT 
mealy. The kidney is of an excellent quality; and ’ » ’ ~' 
though the crop is lefs productive, and in fome foils 
liable to curl, the price at market is proportionably 
great. The Surinam, clutter, or yam, fo well calcu¬ 
lated for (lock, never curls, and is extremely produc¬ 
tive. Thofc who cultivate potatoes on a great fcale 
ought to have different forts—for early ufe—for keep¬ 
ing—for flock.” 

“ The modes of planting are, ift, Drilling on land 
already in tillage. 2d, Dibbling upon grafs or leys. 

3d, Lazy bed on bogs, wet peat moor, and lands too 
rough to plough. 

“ Drilling .—Soils liable to be wet during the winter Dnl!in £- 
fhould be ploughed in autumn fo as to lie dry. In the 
fpring plough and harrow flat. In April and May the 
fets may be planted. Draw furrows three feet afunder; 
in thofe furrows lay the dung, not lefs than twenty loads 
or tons per acre. Drop the fets on the manure nine 
inches afunder. If the land be at all ftiff, cover the 
dung and fets, by drawing earth over them with hand- 
hoes ■, adding more, afterwards, with the plough: if 
it be light and friable, it may be covered with the 
plough. Keep the intervals clean by ploughing or 
horfe-hoeing for fix or eight weeks after the potatoes 
appear; afterwards by hand-hoeing. Hand-hoe the rows 
when young, and afterwards weed them. Take up the 
crop by opening the rows with a plough, and harrow 
and pick them more than once. 

“ Lands prepared and dunged for wheat, that could 
pot be fown on where the plant has been deftroyed by 
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Culture of the froft, arc ready, without further manuring to receive 
P Wants!** potatoes in this mode of culture. 


JJibblinjr. 


“ Dibbling .—If the foil of the grafs be very rich, it 
will want no manure: if moderately good, only ten or 
twelve tons per acre. If no manure be fpread, plough 
late in autumn, and feuffle or fkim the furface (hallow; 
or, for want of thofe tools, if weeds or grafs arife, hand- 
hoe it in March. If manure be ufed, fpread it on the 
ley in fpring, and plough it in: in either cafe dibble 
in the fets ftraight on the centre of every other furrow, 
nine inches from plant to plant. Keep clean by hand- 
hoeing ; but a narrow (kin) may be puffed twice along 
the intervals. Weed the rows, if neceflary. When 
the crop is taken up, plough acrofs the former fur- 


“ This method is applicable alfo to dry moors and 
wades capable of being ploughed; and by paring and 
burning the furface during the drying and north-ead 
winds of March dung may be faved. To add lime in 
fuch cafes, to the allies, is beneficial. 

“ After an early crop of grafs for hay, or after the 
fird crop of clover, the land may be ploughed, and po¬ 
tatoes dibbled in, if proper fets have been preferved for 
that purpofe; and in the more foutheru paits of the 
illand a good crop may be obtained. 

Culture by “ beds .—Upon bogs, partially or wholly draiu- 

taay beds, ed, and upon fuch rough foils as arc difficult to plough, 
this method may be adopted. Pare and burn the fur¬ 
face; add lime to the adies. Strike the lands into 
draight beds, fix feet wide, with intervals of two feet 
or two and a half. Lay the fets twelve inches fquare 
on the beds, and cover them two or three inches deep, 
with fpades from the intervals: when the plants appear. 
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cover them again in the fame manner one and a' halt or Culture of 
two inches more. Keep them clean by one hand-hoe- P piants. W 
ing and fucceflive weeding. They may be taken up ’ f 
with the plough, by fplitting the beds, and filling the 
former intervals, converting the open furrow's left of the 
centre of the former beds, into drains deep enough to 
leave the land dry in winter. 

“ Produce. —In any of thefe methods the farmer may Frodutv.. 
cxpeft from 200 to 300 bufhels an acre, of 751b. per 
bufhel; fome foils will yield more, and fome may af¬ 
ford lefs. The drill method is by much the cheapeft. 

If the whole fhould not be faleable, the reft may be 
given to fatten oxen, to horfes, and to any other livc- 
ftock, witli advantage; particularly if, when boiled or 
fteamed, a handful of fait be added to two bufhels of 
potatoes. 

“ Double crops. —In Cornwall, in Chcfhire, in Lan- DcmWr 

crop a- 

cafhire, and in the neighbourhood of London, two 
crops have been obtained from the fame ground in one 
year : the mode of railing w'hich will be found in the 
Agricultural Reports from the counties of Chefhire and 
Lancafhirc. Tliofe who raife early potatoes may cer¬ 
tainly have a fccond crop on the fame ground. 

“ The following crop. —Wheat has been fown with The for. 
fuccefs after potatoes; but barley or oats are more to erup.'" S 
be recommended. On dry moory foils, treated as above, 
turnips may follow, fed off by flieep, and thefe by fpring 
corn and grafs. 

“ Prefcrvation. —The moft approved method is that 
of digging in a very dry fpot, trenches fix feet wide, and tion. 
eighteen inches deep; fpread ftraw; pile the potatoes 
into the (hape of the roof of a houfe ; cover tight and 
clofe with ftraw fix inches thick; and then with earth 
I fifteen 
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Culture of fifteen to eighteen inches more ; flatted regularly and 
P Hants. ar firmly, and ihurp at top; raifed from three feet to five 
* feet above ground. If there fhall be any apprehenfion 
of moillure, dig a trench a few yards oft' deeper than 
that in which the roots are laid. The drier they are, 
when thus packed up, the fafer they will be.” 

Mr Mar. Mr Marlhal in his Rural Economy of Yorkfhire, 
marks' 6 " ^ as Several very interefting remarks on the potato. Its 
varieties, he fays, are endlefs and tranfitory. The 
rough-fkinned Ruflia potato, which was long a favour¬ 
ite of the Yorkfhire farmers, lie is of opinion, has now 
no longer an ejtiftcnce, move than many others which 
m the flourifhed for a time. “ There is fome reai'on to be- 

1 lieve (fays he) that the difeafe which has of late years 

been fatal to the potato crop in this anil in other di- 
itricts under the name of curled tops, has arifen 
from too long a continuance of declining varieties. Be 
this as it may, it appears to be an cftablilhed opinion 
here, that fnjh varieties, raifed from feed, are not liable 
to that difeafe.” Our author, however, does not look 
upon this to be a fact abfolmely eltablilhed : though 
one inftance fell under his obfevvation, in which its 
removal was in all probability owing to the introduc¬ 
tion of new varieties. It made its appearance between 
40 and 50 years ago, and fpread in fome degree over 
the whole kingdom. In fome places it continued but 
a fhort time, fo that its cfFc£ts are almoft forgotten. 
It is feldom obvious at the firft coming up of the 
plants, but attacks them as they incrcafe in fizc ; the en¬ 
tire top becoming dwarfifh and fhrivelled, as if affected 
by drought or loaded with infects: they nevertbelcfs 
live and increafe, though flowly, in fize; but the roots 
are unproductive. Some crops have been almoft wholly 

deftroyed 
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deftroyed by this difeafe. Lt Yorkfhtrc the Morelands Cuhnicaf 
arc in a manner free from it, but the Vale is in fome ^plants.* 11 
meafure infe£ted. Plants procured from the More- * f 
lands remain free from it in the Vale the firft year; but, 
being continued, become liable to the difeafe. Where 
the attack has been partial, weeding out the difeafed 
plants, as they failed, is faid to have had a good effect; 
and it is faid that the Morelanders got rid of the difeafe 
by this means. 

In Yorklhire fome intelligent huibnndmen an: ac-Mciliod of 
quainted with the method of raifing potatoes from rlct'irs from 
feed ■, which is as follows: “ In autumn, when the 
apples are beginning to fall fpontaiieoufly, they are 
gathered by hand, and pveferved among fand until the 
fpring, when they are maihed among fand or among 
frelli mould; feparating the feeds and mixing them 
evenly with the mould. As foon as the fpring frofU 
are judged to be over, they are fown in line garden 
mouhl; and as fait as the plants get into rough leaf, 
and are ftrong enough to be handled without injury, 
they are trim fplanteiL into another bed of rich mould 
in roys, which are kept dean during fummer. In au-. 
tumn, bunches of fmall potatoes are found at the roots 
of thefe plants, varying in fize, the firft year, from a 
hazel nut to that of a crab. Thefe being planted next 
fpring, produce potatoes of the middle iize} but they 
do not arrive at their fulleft bulk until the third or 
fourth year. Where the ufe of the ftove or the garden 
frame can be had, this procefs may be lliortencd. The 
feeds being fown wirhin either of thefe early in the 
fpring, the plants will be fit to be planted out as foon 
as die frolts are gone ; by which means the fize of the 

roots 
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Culture of roots will be much increafes the firft year, and will in 
P pLants. ar the fecond rife early to perfection.” 

• Another account of the mode of raifing potatoes 
from feed is given by Mr Henry Doby of Woodfide 
Chapel, Allcrton, near Leeds *. “ Take the largell po¬ 

tato apples, of the kind you with to renew', and living 
them on a very ftrong coarfe thread, and hang them 
in a dry warm place till the latter end of February; 
when breaking them very final! and walhing them in 
feveral waters, the feed is to be feparated from the 
flelhy part and Ikins ; this done, it Ihould be fprend on 
brown paper; and when dry, fow it in the beginning 
of March, or fooner, on a hot-bed, in lines about nine 
inches afunder, and one-third of an inch deep, and 
very thin: water between the lines frequently, and 
when the plants are rifen a little height, introduce fine 
rich earth between the lines to ftrengthen them. They 
Ihould have air admitted frequently, the better to en¬ 
able them to bear being removed into the open air as 
foon as the weather (hall be fufiiciently temperate. Be¬ 
fore they are tranfplanted they n'*wi.ld L-" plentifully wa¬ 
tered to make them rife with a large ball at their _\>ors; 
old rotten horfe-dung and yellow mofs are the bell ma¬ 
nures ; plant them in trenches, as celery was formerly, 
w'ith a fpace of'four feet between the trenches, and 12 
or 14 inches between each plant; as they grow' up, 
draw the earth between the trenches to the (talks, but 
do not cover their tops. The ground, when brought 
to a level, (hould be dug, and the plants earthed until 
there are pretty deep trenches formed between the lines. 

With 


* Annals of Agriculture, vol. xix. 
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With this treatment they will produce the firft feafon Cuknre of 

1 particular 

from a pound weight to five pounds a plant; and many Plants 

of the plants confidcrably more than a hundred potatoes " * 

a-piece; the produce of which for ten or twelve years 

after will be prodigious.” 

In the 4th volume of the Bath Papers, Dr Andcrfon Dr Ander- 
relates fome experiments made on potatoes raifed from rimlntsi C 
feed. The firft year they were of different fizes, from 
a pigeon’s egg to that of a final 1 pea. On planting 
thefe next year, it was invariably found, that the lar- 
goft potatoes yielded the largeft crop; and the fame 
happened the third, when a few fl lowed bloffom; but 
not even thefe had bulbs equal to what would have 
been produced by very large potatoes. Whence he con¬ 
cludes, that it is impoffible to affign any time in which 
thefe feedling potatoes will arrive at w hat is called per¬ 
fection ; but that it mull depend very much on the na¬ 
ture of the foil and the culture bellowed on them. From 


the practice of the Yorkfliire farmers, however, and 
even from the experiments of the Doctor himfelf, it is 
evident, that ailed in this way will at laft 

growthe ufual fizc, as daring the three years in 
which his experiments were continued they conftantly 
incrcafed in bulk. Dr Anderfon likewife contends, that Whether 
there is no reafon for fuppofmg that potatoes raifed 
from bulbs in the ordinary way degenerate, or require 
to be renewed by feminal varieties; and he inftances 
the univerfal practice of Britain and Ireland for a great 
number of years pad. But this may be accounted for 
from an obfervatiou of Mr Marfhal’s, that varieties of 
potatoes, like thofe of corn, are p rtial to particular foils 
and fituations. Hence, by tranfplanting all the dif¬ 
ferent varieties of potatoes into all polfible foils and 
Voi,. I. M m fituations, 
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Culture of {ituations, as has been done within this lalt century in- 

P pi t a I ™ lar the iilands of Britain and Ireland, thefe varieties have, 
continued for a much longer time than they would 
otherwife have done. In Yorklhire, Mr Marlhal .tells 1 
us, that “ the old favourite forts were driven until fome 
of the individual plants barely produced their feed 
again.” It is evident, therefore, that there is a necef- 
lity from time to time of renewing them from feed; 
though it deferves well to be confidered whether it 
would not be more eligible to choofe the feed from a 
plant in full vigour than from that which is fo far de¬ 
generated that it can fcarce produce its feed. “ Pota¬ 
toes raifed from feed (fays Mr Marfhal) are a mifeel 
lany of endlefs varieties. Sometimes thefe varieties an 
planted mifccllaneoufly ; fometimes particular varietie 
are fele£fcd. In fele&ing varieties from fcedling po 
tatoes, two things are to be attended to; the intrinfi.. 
quality of the potato, and its produftivenefs. If thef 
two defirable properties can be found in one plant, th 
choice is determined. To this fpecies of attention an 
induftry we are indebted for'««- ;-"pv valuable kind 
which have been and now are diftributetr^hrooghot 
the ifland. It is obfervable, however, that varieties (■’ 
potatoes, like thofe of corn, are partial to particular foi 
and (ituations. Hence the propriety of hulbandmr 
raifing potatoes from feed ; as by this means they o’ 
tain, with x degree of moral certainty, a fort adapted • 
their own particular foils and (ituations. Whoever h 
attended clofely to the work of taking up potato^ 
mull have obferved the great inequality in the prodif 
tivenefs of individual plants. The difference in tj 
produce of adjoining roots, where no difparity of ft 
can influence; will fometimes be three or four fb; 

Hen 
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Hence it is evident, that each variety has its fub-va- Culture of 
rieties : through whofe means it can hardly be doubted P Hants.” 
the parent variety may be improved, and its continu- 
ance be prolonged. Thus tlie farmer has another 
mean in his power of improving tire quality and pro- 
duftivenefs of his potato crop, by improving varieties ; 
or in other words, felecting fub-varieties, fuperiorly 
adapted to his foil and iituation.” 

Sir Archibald Grant, Bart, of Monymulk, in a let¬ 
ter * to the conductors of the Farmer’s Magazine, has 
recently made known a mode pradfifed by him with a 
view to die faving of feed, and the obtaining an early 
crop of potatoes. “ In fpring 1800, (fays diat gentle- How to ob- 
nran), from a fcarcity of feed, I followed a method J au ’ ane “‘ 
fometimes ufed by gardeners, for forcing early potatoes, ‘ 1 

peafe and beans, viz. that of planting diem out upon a 
fmall dunghill, in order to make them come fooner 
forward, and afterwards tranfplanting them into the 
ground. This I did, after they had upon the dunghill 
rifen to be good plants, and the leaves about an inch 
Ipng. The dvv^jhaWTS’s about three feet broad and 18 
inci^J^r, with from 2 to 3 inches of earth upon 
the top of it, and as long as held about a peck and three 
quarters of a peck of Aberdeenlhire meafure (or 321b. 

Dutch to the peck) of fmall potatoes, cut into fets, 
llqJk as clofe to each other as poffible in the rows, and 
-each row about two inches afunder. On the 17th of 
April, they were put upon the dunghill; on the 2d of 
May they were in leaf; and on the 14th and 15 th of 
May were planted out into the field; each plant 3 feet 
afunder each way. On the 12th June, they were earth- 
M m 2 ed 


* farmer’s JMagaxiiu, June 1803, 
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Culture of e d up with the plough, and were afterwards drefled in 
F Plants!* the ordinary method. On the ift Monday of 0 £tober, 

' being taken up, they produced from 14 to 16 bolls 
Aberdeen meafure. In June I obferved, that potatoes 
which had been planted in the ordinary way in other 
parts of the pariili in the middle of April were fcarcely 
appearing above ground when thefe were fo high as 
to require being earthed up with the plough ; fo that 
fix weeks were gained in growth by this method.” 
Potato?* During the late great dearth of all kinds of provifions, 
Fcooning 3 ' a P^ an was adopted with a view to fave for food a part 
out the 0 f f] le potatoes ufed as feed, which confided of not 
cutting them into pieces with one or more eyes in each 
piece, as ufual, but of flightly fcooping out the eyes, 
which in that date were planted while the greater part 
of the potato was preferved for the ufe of man or cattle. 
This mode of planting potatoes was fuccefsful with a 
great number of perfons ; but in fomc indances, where 
the ground was not in an excellent date of preparation, 
the crop is underdood to have been more defective 
than when the ufual mode was 'aSa;.ev .'-of cutting off, 
large pieces of the potato along with the -‘The 

point, however, about the utility of this mode of prac¬ 
tice mud dill be confidered as doubtful or worthy of 
farther invedigation. We are rather difpofed to think 
that the pra£tice of flightly fcooping out the eye tfill 
not ultimately prove beneficial, becaufc in ordinary 
cafes the plant will be left deditute of due nourifliment 
from the parent root at too early a period of its growth,; 
and before it is completely capable of deriving its fub- 
fidence from the foil around it; in the fame manner,, 
and for the fame rcafon, that light feed is apt to pro¬ 
duce a light crop of grain. This objection may not 

indeed 
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indeed hold good with regard to potatoes planted on a Culture 0 f 
very fine foil, or upon a hot-bed, for tranfplanting after 1 plants. r 
the manner adopted by Sir Archibald Grant above 
mentioned. But on poor lands, where the Itrcngth of 
the young plants is more fevercly tried, any dtfeCl in 
the fize of the root planted will probably always be pro¬ 
ductive of bad effects. 


2. Turnip. 

Turnip delights in a gravelly foil j and there it can Culture of 
be raifed to the greateil perfection, anil with the Icait turni i > * 
hazard of mii'earrying. At the fame time, there is no 
foil but will bear turnip when well prepared. 

No perfon ever deferred better of a country, than he 
who firft cultivated turnip in the field. No plant is bet¬ 
ter fitted for the climate of Britain, no plant profpers bet¬ 
ter in the coldeft part of it, and no plant contributes more 
tofertility. In a word,there has not for two centuries been 
introduced into Britain a more valuable improvement. 

Of all roots, turnip requires the fineft mould ; and 
-that end, 7 imTiarrows froft is the bell. In order 
to givt~T!ccefs to froft, the land ought to be prepared 
by ribbing after harveft, as above diredled in j reparing 
land for barley. If the field be not fubjeCl to annuals, 
it may lie in that ftatc till the end of May; otherwife, 
the*’weeds muft be deftroyed by a braking about the 
middle of April, and again in May, if weeds arife. 

The firft week of June, p'ough the field with a (hallow 
furrow. Lime it if requifite, and harrow the lime into 
the foil. Draw Angle furrows with intervals of three 
feet, and lay dung in the furrows. Cover the dung fuf- 
ficiently, by going round it with the plough, and form¬ 
ing the three-feet fpaces into ridges. The dung comes 
thus to lie below the crown of every ridge. 

Mm3 


The 
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Culture of Tlic feafon of fowing mud be regulated by the time* 
P amt5* r intended for feeding. Where intended for feeding in 
Seafon and November, December, January, and February, the feed 
method of ought to be fown from the firft to the 20th of June. 
l0WI " £ ' Where the feeding is intended to be carried on to 
March, April, and May, the feed mull, not be fown till 
the end of July. Turnip fown earlier than above di- : 
reded, flowers that very fummer, and runs fad to feed f 
which renders it in a great meafure unfit for food. 1 
fown much latter, it does not apple, and there is n< 
food but from the leaves. 

Though by a drill plough the feed may be fown o. 
any thicknefs -, the fafell way is to fow thick. Thii 
fowing is liable to many accidents, which are far fron 
being counterbalanced by the expence that is faved is: 
thinning. Thick fowing can bear the ravage of th 
black fly, and leave a diffident crop behind. It is a pre 
tedion againft drought, gives the plants a rapid pre 
grefs, and eilablilhcs them in the ground before it 5 i 
ncccflary to thin them. 

The fowing turnip broad-calf iT, amWfl. univcrfald • 
England, and common in Scotland, though ilt.'ji. per i 
fume refpeds. The eminent advantage of turnip is, tha 
befnles a profitable crop, it makes a mod complete fallow, 
and the latter cannot be obtained but by horfe-hoeinj: ; 
Upon that account, the fowing turnip in rows at tifcrt : 
feet diftancc is recommended. Wider rows anfwer n; • 
profitable end, ftraiter rows afford not room for a hors 
to walk in. When the turnip is about four inches hig^ 
annual weeds will appear. Go round every intervf 
with the flighted furrow poffible, at the didance '% 
two inches from each row, moving the earth from th¬ 
rows towards the middle of the interval. A thin nlaf 
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*f iron muft be fixed on the left fide of tlic plough, to Culture of 

. » particular 

prevent the earth from falling back and burying the plants, 
turnip. Next, let women be employed to weed the T f 
rows with their fingers j which is better, and cheaper 
done, than with the hand-hoe. The hand-hoe, befide, 
is apt to difturb the roots of the turnip that are to 
Hand, and to leave them open to drought, by remov¬ 
ing the earth from them. The Handing turnip are to be 
at the d if lance of twelve inches from each other: a 


greater diftance makes them fwell too much; a lefs 
diflance affords them not fuflicicnt room. A woman 


foon comes to be expert in finger-weeding. The fol¬ 
lowing hint may be neceffary to a learner. To fecure 
the turnip that is to Hand, let her cover it with the left 
hand; and with the right pull up the turnip bn both 
Tides. After thus freeing the Handing turnip, flie may 
fafely ufe both hands. Let die field remain in this 
Hate till the appearance of new annuals make a fecond 
ploughing necefiary; which muft be in the fame fur¬ 
row with the former, but a little deeper. As in this 
ploughing thi'j^Wr-TiSce is to be removed, part of the 
loo-^gar.'*'.' will fall back on the roots of die plants; 
the reft will fill the middle of die interval, anil bury 
every weed. When weeds begin again to appear, then 
is die time for a diird ploughing in an oppofite direc¬ 
tion, which lays the eardi to the roots of the plants. 
This ploughing may be about the middle of Auguft; 
after which, weeds rife very faintly. If they do rife, •' 
another ploughing will clear the ground of them. 
Weeds that at this time' rife in the row, may be cleared ■ 
with a hand-hoe, which can do little mifehief among 
plants diftant twelve inches from each other. It is cer¬ 
tain, however, that it may be done cheaper with the 
M ni 4 hand. 
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Culture of hand # . And after the leaves of turnips in a row meet 

p*K:r«l:u it,., 

Plants, together, the hand is the only inurumept that can be 
" applied for weeding. 

In fwampy ground, the furfacc of which is beft re¬ 
duced by paring and burning, the feed may be fowii 
in rows with intervals of a foot. To fave time, a drill- 
plough may be ufed that fows three or four rows at 
once. Hand-hoeing is proper for fuch ground; bc- 
caufe the foil under the burnt Jlratum is commonly full 
of roots, which digeft and rot better under ground than 
when brought to the furface by the plough. In the 
mean time, while thefc are digelling, the allies will fc- 
cure a good crop. 

of different cu ^ t ' vat “ 1 o turn 'P s to advantage, great care fliould 

forts of tm- be taken to procure a good, bright, nimble, and well- 
mi> ‘ dried feed, and of the bell kinds. 

The Norfolk farmers generally raife the oval white, 
the large green-topped, and the red or purple-topped 
kinds, which from long experience they have found to 
be the molt profitable. 

The roots of the green-toppeu'-r^'l lT ;vjjv to a large, 
fixe, and continue good much longer than otln.:?^ '.he 
red or purple-topped will alfo grow large, and continue 
good to the beginning of February; but the roots be¬ 
come hard and ftringy fooner than the former. 

r Ae 

* Children under thirteen may be employed to weed turnips with 
the finger?. We have fecn them go on in that work with alacrity; and 
a fmall premium will have a good effedt. For boys and girls above 
thirteen, a hand-hoe adapted to their fize is an excellent inftrunicnt: 
it ftrengthens the arms amazingly. In driving the plough, the legs 
only are exercifed; but as the arms are chiefly employed in hufbandry, 
they ought to be prepared beforehand by gentle excrcife. 
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The green-topped growing more above ground, is in Culture of 
I era-- ■■ r , b r , particular 

more danger of fuitammg injury from fevere froits than plants, 
the red or purple, which are more than half covered * J 
by die foil; but it is the foftelt and fweeteft, when grown 
large, of any kind. We have feen them brought to table 
a foot in diameter, and equally good as garden tur¬ 
nips. 

Turnips delight in a light foil, conGfting of fand and 
loam mixed ; for when the foil is rich and heavy, al¬ 
though die crop may be as great in weight, they will 
be rank, and run to flower earlier in fpring. 

From a ftatement given by the Agricultural Socicty 
of Penzance in Cornwall, it appears, that fait is there 
ufed with great fuccefs as a manure for turnips. “ The 
extenfive pilchard fiiliery (fay thefe gentlemen) *, efta- 
bliflied on our coafts fortunately enables us to make 
fomc ule of this valuable manure. Salt, is frequently 
imported for curing filli at yd. or y-Ul. per buihel of 
84 pounds j and what remains after it has been once or 
fometimes twice ufed in prefevving the pilchards, is 
j'fually fold rfcJtrr'fVfS*fame price to the neighbouring 
farmN*—A fnquellionably, fame animal-oil is united to 
the fait; but in the general opinion this is at leaft com- 
penfated by the admixture of fifli feales, as that fait 
which lias been lead ufed is univerfally preferred, and 
fov»rd to be mod effe£lual. 

“ At Michaelmas 1790, Mr Sickler entered on an 
eftate fo much impovcriilied by the former tenant as 
fcarcely to return the feed. 

“ 1791.—In the fpring of this year Mr Sickler pre¬ 
pared 


* Annals of Agriculture,\ol. xxvii. 
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Culture of pared two acres for turnips which had home feven crops 
^Plants'" of oats in fucceflion. The laft crop did not produce 
=== ’ v ”“' nine bufhels on an acre. 

“ In the firft week of April, tire earth from two 
ditches was carried into the fields and laid in four 
piles; each pile received three cart-loads of fea-ilicll 
fand, and five bufhels of fait. The earth from another 
ditch chiefly confiding of the decayed foil which had 
been taken off the ground in former tillage, was placed 
in three more piles; and each of thefe received alfo 
three cart-loads of fand, but no fait, on account of the 
apparent richnefs of the earth. Half the field was 
manured with the four firft piles; but the three laft 
not being fufficient for the other half, what remain¬ 
ed was fown with fait at the rate of ten bufhels to an 
acre. 

“ The part of the field where fait had been ufcd, 
either mixed with earth or alone, produced about half 
a crop of turnips: but the crop totally failed where 
there was no fait. In the fpring following, white oats 
were fown, and produced a crdp-*£ -^Jbufhels to ait 
acre. 

“ 1792.—Three acres, which in 1791 had borne a 
crop of wheat, not exceeding 12 bufhels on an acre, 
were ploughed before Chrillmas, and brought into fine 
tilth by midfummer following. On each acre \ £re 
fown 20 bufhels of fait, excepting that two ridges to.. 
wards the jniddle of the field were purpofelj left with¬ 
out any manure : on thefe two ridges the turnips total¬ 
ly failed, but the remainder of the field produced a 
plentiful crop. 

“ 1 793 -—Four acres of land, completely worn out 
by fuccefiive tillages, were ploughed before Chrillmas; 

three 
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three acres were Town with fait at the rate of 25 Culture of 

• 1 ini » 1 particular 

bufliels, and the remaining acre with 18 bulhels, with- plants, 
out any other manure. The crop was in general a good v v J 
one, but vifibly belt where the greatett quantity of fait 
had been ufed. 


« Crops of turnips have been raifed with equal fuc- 
cefs by the ufe of fait fince that time, and in the feverc 
winter of 1794-95, it was obferved, that thefe turnips 
were much lefs injured by the frolt than others fimilarly 
fituated, and cultivated in the common way. 

“ When fait is ufed in the quantity of 20 or 25 
bufliels to an acre, die turnips fliould not be fown till 
at leaft three weeks after the fait. Clover fown with 


barley, after turnips raifed by the ufe of fait, has never 
failed to produce an abundant crop of hay the year fol¬ 
lowing.” 

Turnip-feed, like that of grain, will not do well 
without frequent changing. The Norfolk feed is fent regard to 
to molt parts of die kingdom, and even to Ireland : but fccd ‘ 
after two years it degenerates ; fo that thofe who wifh 
•to have tur^^^iTi'perfeCtion fliould procure it frefli 
eve’ty^ii-Rt' from Norwich, and they will find their ac¬ 
count in fo doing. For from its known reputation, 
many of the London feedfmen fell, under diat charac¬ 
ter, feed raifed in the vicinity of the metropolis, which 
is-iTOuch inferior in quality. 

When the plants have got five leaves, they fliould be 
hoed, and fet out at leaft fix inches apart. A month 
afterward, or earlier if it be a wet feafon, a fecond hoe¬ 
ing fliould take place, and the plants be left at leaft 14 
inches dilhant from each other, efpccially if intended for 
feeding cattle; for where the plants are left thicker, 

they 
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Culture of they will be proportionally fmaller, unlefs the land is 

particular . , . , . 

Plants, very rich indeed. 

Method of Some of the belt Norfolk farmers fow turnips in 

K^Tik!" ^ r '^ s ^ lrec f ect afunder, and at a fccond hoeing leave 
them a foot apart in the rows. By this means the 
trouble and expence of hoeing is much leffened, and 
the crop is of equal weight as when fown in the com¬ 
mon method. The intervals may eafily be cleared of 
weeds by the horfe-hoe. 

There has been laid before the Board of Agricul¬ 
ture*, the refult of fome interefting experiments, which 
we lhall here Hate, that were made by Mr W. Jobfon 
of Turvelaws, with a view to afeertain the comparative 
merits of the two modes of rearing turnips by drill or 

Cal'.ore of broad-caft. The trial was made upon a part of a field 

turnip by r . 

drill and of 15 acres town in the month of June 1797. “ lhe 

compared! w ’^ 10 * e fiehl* Mr Jobfon, was in equal tilth, was 
manured as equally as poilible immediately before 
fowing with rotted fold-yard dung, at the rate of 17 
cart loads per acre, each load containing about 28 
Winchefter bufhels; and in order to Vujlu- the experi¬ 
ment perfectly fair, there were* breadths 01 of 
20 yards each, fown in broad-cait and drills alternate¬ 
ly, throughout the whole field. Part of the drills on 
one-bout ridges of 27 inches each, with the dung laid 
immediately underneath, where the row of feed wVs 
aepofited •, the reft of the drills upon a level furface, 
were fown by Mr Bailey’s machine at 21 inches di- 
ftance. The produce per acre is calculated from the 
weight of four fquare perches, or the fortieth part of 

a 


* Commimieatitiu to the Board of /grimltarc, vol, ii. 
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* ftntute acre of each, having fir ft cut off the tails, or Culture <>f 

particular 

fibrous part of the root, and thrown them ande as un- punts, 
fit for food, and then taken the weight of the tops and v 
roots feparately. 

« It is neceflary to obferve, that this field of turnip 
was but a middling crop, having been much hurt im¬ 
mediately after the firft hoeing, by the grub (a fmall 
worm which deftroys the root), particularly the drilled 
part of the field, which, having had the plants fet out, 
at the diftances at which they were intended to remain 
before the grub feized them, was on that account ren¬ 
dered too thin and otherwife much injured; notwith- 
ftanding which, it was found-that thofe on the one- 
bout ridges exceeded the others in weight; alfo, that 
thefe parcels of turnips were taken from an inferior 
(though not the word) part of the field, and may 
therefore be deemed to be a pretty fair average of the 
whole : there were alfo three other ponions weighed, 
which were taken from a part of the field where the 
roots were larger, and a fuller crop, with a view to af- 
certain what rpig'.c- h'-»'c been expected, had not the 
grub v;i7<-1 them in the manner deferibed ; but unfor¬ 
tunately the paper containing their weight has been loft 
or miflaid, which puts it out of my power to furnifli 
you with it. 'fhere was alfo an account taken of the 
number (but not tire weight) of loads which were pro¬ 
duced upon a few acres of the worft part of the field 
which was in favour of the broad-caft, in the propor¬ 
tion of ten of broad-caft to nine of thofe drills on one- 
bout ridges, and eight of Mr Bayley’s drills. 

“ From this experiment (though defective from the 
reafons alfigned) we have reafon to conjc&ure, though 
not to form a conclufion, that a heavier crop may be 
l raifed 
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particular , 

Plants, the dung immediately beneath the plants, than in broad- 
* cad or in drills at 21 inches on a level furface: but 
whether the advantage arifes from the fituation in 
which the dung is dcpofited, or from their having a 
freer circulation of air, or from both thefe united, it 
remains for future and repeated experiments to decide. 
Notwithftaading this, it will be found, that each of 
thefe methods poffefies peculiar advantages and difad- 
vantages, according to fituations and circumitanccs; 
the reafons for which I deduce from the obfervations 
I have made refpefting this as well as former crops. 
In the firft place, the one-bout ridges I think prefe¬ 
rable for early lowing, - and eating off, through the 
winter months, even fo late as the month of February, 
as they are more eafily procured for food for cattle in 
deep fnows; alfo in fituations where it is difficult to 
procure a fufficient number of experienced hoers, thofe 
under the drill fyftem can be more eafily managed and 
at lefs expence, as boys and girls may be readily taught 
to fet out the plants with great ic b uU- v/.y in very littlf* 
time; but turnips under this fyltem arc liable ta.*-*e in¬ 
convenience of being more apt to be injured by fevere 
frofts from their high expofure. Another inconvenience 
I have alfo obferved on wet and heavy lands, more 
efpecially with little declivity, that although there 
Ihould, and poffibly may, be a larger crop produced , 
thereby, yet the land will unavoidably be fo much 
poached by carrying them off, that the fucceeding srop 
of com will be leffened more than the extra value of the 
turnips will compenfate. When it is attempted to raife 
turnips upon land of this defeription, it will be found 
more advantageous to form it into ridges of fufficient 
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Wight to carry off the water with eafe into the water Culture of 
furrows, and of fufficient breadth (fuppofe fifteen feet) Hants, 
to ailow a cart to pafs along them freely, without for¬ 
cing the earth in to choke up thefe furrows. The turnips 
may be fown either in broad-caff or in drills, upon the 
furface of thefe ridges. If the land is addi&ed to an¬ 
nual weeds, they will be beft in drills, which will ex¬ 
pedite the hoeing j but if not, or if they be late in fow- 
ing, or if the land be fubjeffc to the grub, broad-caff 
will generally be found to produce a more certain crop, 
as they can be left fo near to each other at the firft hoe¬ 
ing as to admit of being thinned, and thereby give the 
opportunity of taking out unhealthy plants at the fub- 
equent hoeings, and alfo that they grow more vigor- 
jufly between the firft and fecond hoeings.” 

The rcfult of the experiment here alluded to, is 
ftated in the following manner; 


Comparative 
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at 27 inches diftance. Ms 334 8 3 O 1 1 22 20 7 3 12 3 6* 17 by 27 in. 

Broad-cart. Thefe and the j 

preceding were round I 

white turnips. j do. 628 8 2 22 1 1 8 20 0 2 24 1 I2y 16 each way. 

Broad-cad (Red). : do. c6i 6 3 a6 i- 23 3 19 1 x 1 01 15^ 164 each way. 
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“ By noting the average didance of each turnip, as entire of 
is done in the laft column, is intended to {how, at 'one ’’pTJnta.* 1 
view, how many plants there were wanting in the drills v 
to have made them a full crop; for, if 550 be dated 
as a medium number in a full crop, upon the 40th part 
-of an acre, they will be found to occupy a fpace of 17 
inches each way in broad-cad, 104 by 27 inches on 
the one-bout ridges, and 13^ by 21 inches of thofe 
drilled on the level furface; from whence may be eafily 
feen, how much thofe were wider in the rows than they 
ought to have been.” 

Dr Campbell of Lancadcr, in his eflay addreffed to 
the Board of Agriculture, gives the preference in very 
decided terms to the cultivation of turnips in drills ra¬ 
ther than broad-cad *. “ On comparing the drill with 

the broad-cad fydem of cultivating turnips, I feel no 
hefitation in giving the drill fydem the preference; 
which opinion is gaining ground fad among my neigh¬ 
bours, who have had no opportunity of comparing the 
two methods. To fay nothing of the fuperior, neat, 
and workman-likc appearance which a field of drilled 
turnips exhibits in all its dages, there are many circum- 
danccs which contribute to give it a decided fuperiority 
over the broad-cad. 

« The fird is the fecurity of the crop from the ra¬ 
vages of the fly. When dung is fpread at random over 
a field, a part will receive a greater proportion of it than 
is neceffary, and another a fmaller. Should dry and 
hot weather come on immediately after the fowing, 
that dung, which is expofed to the influence of the fun, 

Vol. I. N n will 


* Cmmunuatiau H tit Board of Agriculture, vol. iij. 
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Culture of will be dried up, and a great part of its juices and the 
P |*hnts. Jr volatile alkali which it contains will be exhaled and 
' loft. The feeds that fall in the intervals betwixt the 
dung, or where there is a deficiency of it, will languifh, 
and perhaps be cut off by the fly or fnail, and at any 
rate will ne\ r er attain a full fize. In the cafe of the 
drill method the dung, being buried in the bottom of the 
furrows, is excluded from all evaporation, and the feed 
being depofited dire&ly above the dung, is by the 
warmth which proceeds from it brought into immedi¬ 
ate vegetation; and the young roots, as foon as the feed 
germinates, ftriking into the dung, occafion fo rapid a 
growth, that in a few days the plants pafs into the rough 
leaf, and get beyond tire rilk of injury from the fly, 
flug, or whatever vermin have a tendency to prey upon 
them in their weak ftate. Jr would appear, that the 
weak and fickly plants are particularly the obje&s of 
thefe deftroyers, rather than the luxuriant and healthy. 
Vegetables, in a certain ftate of decay and of a yellow 
hue, are moft fought after, and preyed upon by Hugs in 
a garden *, and I have taken notice, that fomc turnips 
from feeds accidentally dropt in the intervals of the 
drills, when there was no manure, have exhibited a fick¬ 
ly hue, and been preyed upon by fomc infects, whilft 
the vigorous plants in the drills efcaped. In the courfe 
of the bit three years that I have cultivated turnips in 
feafons where we have experienced the extremes of wet 
and drought on their coming out of the ground, I have 
not loft a fingle plant by the fly; which I am inclined 
to attribute to the rapid growth of the plants from the 
caufes above enumerated. 

« Another advantage arifes from their being able to 
ftir and horfe-lioe the land in the intervals of the drills; 

by 
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by which means the weeds are more early and com- Culture of 

; ' particular 

pletely deftroyed, at the fame time that the ground is pi ants . 
more effe&ually opened. ' ' Y" 

« In land abounding with ftones to the degree of 
Come of ours, it appears, that it would be almoft im¬ 
practicable to hoe it properly, when fown in the broad- 
cad way: in fome fituations it appears almoft entirely a 
bed of ftones, which would render the plants inaccefli- 
ble to the hoe j whereas, by the drill method, it is cafily 
effected. 

“ It appears, that in proportion to the deficiency of 
manure (either in quantity or quality) the drills Ihould 
be brought clofer together, and a fmaller diftance alfo 
be left betwixt the plants in hoeing them. It is quite 
abfurd to leave the fame fpace for a turnip, which we 
know will not attain the bulk of more than a few inches 
in circumference, as for another that will be two or 
three feet with the top in the fame difference of pro¬ 
portion.” 

Great quantities of turnips are raifed in Norfolk every 
year for feeding black cattle, which turn to great ad¬ 
vantage. 

It is well known, that an acre of land contains 4840 value as 
fquare yards, or 43,5^10 fquare feet. Suppofe then, that^J 01 
every fquare foot contains one turnip, and that they 
weigh only two pounds each on an average; here will 
be a naafs of food, excellent in kind, of 46 tons per 
acre, often worth from four to five guineas, and fome- 
times more. 

Extraordinary crops of barley frequently fuccced 
turnips, efpecially when fed off the land. In feeding 
them off, the cattle Ihould not be fuffered to run over 
too much of the ground at once, for in that cafe they 
Nil 2 will 
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Culture rf w iU tread down and fpoil twice as many as they can 

particular * 44 

Plants. In Norfolk, they are confined by hurdles to as much 
' as is fufficient for them for one day. By this mode the 
crop is eaten clean, the foil is equally trodden, which, 
if light, is of much fervice, and equally manured by the 
cattle. 

A notion prevails in many places, that mutton fatten¬ 
ed with turnips is thereby rendered rank and ill tailed; 
but tliis is a vulgar error. The bell mutton in Norfolk 
(and few counties have better) is all fed with turnips. 
It is by rank paftures and marihy lands, that rank mut¬ 
ton is produced. 

If the land be wet and fpringy, the belt method is to 
draw and carry off your turnips to fome dry pafturc; for 
the treading of the cattle will not only injure the crop, 
but render the land fo (tiff, that you mud be at an ad¬ 
ditional expence in ploughing. 

Method of To preferve turnips for late fpring feed, the bed mc- 

prefrrvmg an( j wh;^ has been tried with fuccefs by fome 

of the bed Englilh farmers, is, To dack them up in 
dry draw ; a load of which is fumcient to preferve 40 
tons of turnips. The method is eafy, and is as follows: 

After drawing your turnips in February, cut off the 
tops and tap roots (which may be given to fheep), and 
let them lie a few days in the field, as no weather will 
then hurt diem. 

Then, on a layer of draw next the ground, place a 
layer of turnips two feet thick; and then another layer 
of draw, and fo on alternately, till you have brought 
the heap to a point. Care mud be taken to turn up the 
edges of the layers of draw, to prevent the turnips from 
rolling out; cover the top well with long draw, and it 
will ferve as a thatch for the whole. 


In 
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In this method, as the ftraw imbibes the moifture ex- Culture of 
ttaled from the roots, all vegetation will be prevented, ’’plants?* 
and the turnips will be nearly as good in May as when ' r 
firft drawn from the held. If ftraw be fcarce, old haulm 
or ftubble will anfwer the fame purpofe. 

But to prevent this trouble and expence, perhaps far¬ 
mers in all counties would find it moil to their intcreft 
to adopt the method ufed by our neighbours the Nor¬ 
folk farmers, which is, to continue fowing turnips to the 
latter end of Auguft ; by which means their late crops 
remain good in the field till the latter end of April, and 
often till the middle of May. 

The advantages of having turnips good till the fpring 
feed is generally ready, are fo obvious, and fo great, 
that many of the moft intelligent farmers (although at 
firft prejudiced againft the pradtice) are now come into 
it, and find their account in fo doing. 

Turnips have long been in fuch general ufe as food rheir cul- 
for cattle, that the profit on raifing them might be rea- 
fonahly thought to be altogether certain; neverthe-y^"sed 
lefs, Mr Young, in the paper already quoted, informs profit, 
us, that «turnips dunged for are univerfally a lofing 
crop ; for if they are ftated from 30s. to 40s. an acre, 
their value does not amount to the dung alone which 
is fpread for potatoes; yet the latter pays that dung, 
all other cxpences, and leaves a profit fometimes con- 
fiderable. I admit that turnips fed upon the land will 
prepare better for corn; but that is by no means the 
queftion. Would not the dung raifed in the farm¬ 
yard by the confumption of the potatoes, fuppofing it 
fpread on die potato acre, make that produce more than 
the-turnip one ? I have no doubt but it would give a 
fuperiority. But turnips are liable to great failures, 

N n 3 and 



PRACTICE OP 


566 

Culture of and cannot be relied on late in the fpring: potatoes 
P p7ants. !ir may > and are applicable to ufes to which the othc: 

' root cannot be applied.”—In the fecond volume of the 

w!th P other Bath Papers, p. 101. we have a comparative account 
vegetables 0 f the value of turnips, turnip-rooted cabbage, and lu- 

as food for * . . 

cattle. Cerne, as food for cattle, rhe refult of this writer s 

obfervations is, that “ when Iheep are allowed as many 
turnips as they can eat (which Ihould always be the 
cafe when they are fattening), they will, on an ave¬ 
rage, eat near 20 pounds each in 24 hours. An acre of 
turnips twice hoed, will, if the land be good, produce 
about 50 tons; which will, on the above calculation, 
maintain 100 Iheep 52 days. The Iheep mentioned 
weigh 20 pounds per quarter. An acre of turnip-rooted 
cabbage will maintain 100 Iheep for a month, and fomc- 
times five weeks; but an acre of Scots cabbages will 
maintain 200 Iheep a fulj month.” The number fed by 
lucerne is not determined. 

The fly oc- The greated difadvantage which attends a crop of 
grea"in- 1C turnips, is their being fo ready to be damaged by the 
encc'in tur w hkh fometimes dedroys them fo completely, that 
eip culture .they mult be fown over again two or three times the 
fame feafon, and even this without any certainty of fuc- 
ccfs. Innumerable methods of avoiding this evil have 
been proje&ed, feveral of which were formerly noticed } 
and we lhall here introduce fome additional remarks 
upon the fubje&. We have already dated Dr Campbell 
of Lancader’s propofal to drill with dung under the 
rows. The remaining remedies may all be reduced to 
the following dalles: 1. Steeping the feed in certain li¬ 
quids. 2. Fumigation of the fields with the fmoke of 
certain herbs. 3. Rolling. 4. Strewing foot, lime alhes, 
dec. on the furface of the ground. It is very difficult, 

howeve{, 
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However, to determine, with any degree of certainty, C“1n»e ° f 
^hether remedies of this kind are eife&ual or not}, be- 1 plants, 
caufe fometimes the turnips are not injured though no ' 
precaution has been made ufe of: and when this hap¬ 
pens to be the cafe, after the ufe of any fuppofed pre¬ 
ventive, the prefervation of the crop is aferibed to the 
ufe of tliat preventive, whether it be really efficacious 
or not. The virtues of lleeps feem to have been fully HVther 
afeertained by Mr Winter Charlton near Briitol, 
whofe experiments an account is given in the Tranfac- 01 u; j 
tions of the Society for Encouraging Arts, vol. v. The 
feeds were of the Dutch kind, fowed on beds in the 
kitchen garden in drills, about twelve inches diftant, 
an inch and a half deep, on the nth of May 1786. 

The beds had been prepared with rotten dung in May 
1785, and afterwards fown with cabbages. The qua¬ 
lity of die turnips is exhibited in the following table } 
the bell being marked 1; and thofe of inferior quality, 2, 

3, &c. The obfervations were taken on die 26th of June. 

Seed without atiy preparation, - - t 

fteeped in train oil, flouriihed extremely. . 
flceped in linfeed oil, fomewhat inferior, 1 

Seed mixed with foot and water, - - 2 

with drainings of a dunghill, - 2 

With elder and barton draining, - 2 

with foot, 3 

with elder-leaf juice, - - 3 

with elder and barton draining, foot 
being fowed over the covered drills, 3 

with ditto, and lime fowed over the 
drills, - - - 3 

{owed with foot fcattered over, and then 

covered, - - . i 3 

N n 4 Seed 
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Culture of Seed fowed with barton draining, - - A 

an elder bufh drawn over when the 

plants appeared, - 4 

with ft ale human urine, very few 
plants appeared. 

with flaked lime fcattered over, and 
then covered, very few plants ap¬ 
peared, 

with elder, barton-draining, and flak¬ 
ed lime, very few plants appeared, 
with lime and barton-draining did not 
vegetate. 

Another fet of experiments was made with the green 
Norfolk turnip, drilled an inch and a half deep, the 
rows one foot diftant, on beds eight feet three inches 
long, and two feet widej half a drachm of feed al¬ 
lowed for each bed, fteeped and mixed with various 
fubftances like the former. The feeds were drilled 
upon unmanured ground on the 20th of June 1786, 
and the obfervation made on the 17th of July. None 
of the beds were found free from the ravages of the 
fly ; but the feeds which had been fteeped in train oil 
and linfeed oil were much more free from this injury 
than the others. The linfeed oil, as in the former ex¬ 
periment, was found inferior to the train oil, which 
was fuppofed to have been owing to its being kept in 
a bottle that had formerly held oil of turpentine. The 
leaves of the fteeped feeds were of a much darker green 
than the others, appeared twice as thick in bulk and 
luxuriancy, and the plants were confiderably larger 
than thofe of the other kinds. The fubftances mixed 
with the reft were foapers aihes, wood afhes, pounded 
gpnpowder, brimftqne, flaked lime, foot^ barton-drain- 

HJ44». 
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iag; fometimes mixed together in various proportions, CnftuKof 
and fometimes with the addition of a portion of lifted 
mchild. ' J 

Thefe experiments (how, that no dependence can he 
had on deeps or mixtures of any kind with the turnip- 
feed ; though the train oil and linfeed oil feem greatly 
to have forwarded the vegetation of the plant. It does 
not appear that fumigation has ever been tried; nor 
indeed does it fcem eafy to be tried in fuch a manner 
as might enfure fuccefs.—In the fourth volume of the Mr CML 
Bath Papers, Mr Gullet of Devonfhire gives fuch di-^ s d { £** 
re&ions for performing the operation as he thinks would 
be productive of fuccefs.—In a preceding paper he had 
explained the good effeCts of fumigating orchards} but 
the cafe with thefe mult be very confiderably different 
from a field of turnips. The trees in an orchard are 
elevated above the ground, and tire fmoke naturally a- 
feends, and is blown along their tops : but in fumigating 
a large field of turnips, it muft creep along the ground 
in fuch a manner as is by no means agreeable to its na¬ 
ture \ and without any exceflive degree of labour, as well 
as a vaft quantity of burning materials, there cannot be 
the lead hope of fuccefs. Mr Gullet’s directions are as 
follow: « If the turnip-ground be fpaded and burnt, or 
the weeds, &c. burnt without fpading, the fumigation 
thereby may fuffice to chafe fuch of the winged tribe 
from thence as are then there ; but in all cafes, when the 
field is ploughed and ready for fowing, let heaps be 
made at different places and intervals round by the 
hedges and boundaries of the turnip-ground, and fome 
few fcattered through the field; then, as foon as the 
feed is fown, let the heaps on the windward fide and 
the fcattered ones be lighted and kept (mothering du¬ 
ring 
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Coltnre of ring the Continuance of the wind in that quarter; the 
V Want!!* 1 lei's the fire, and the more the fmoke, the better. Should 
w * the wind happen to fliift, thofe heaps on the quart<£ it 
fliifts to mult tlien be lighted and kept fmothering in 
like manneT ■, fo that during the growth of the tender 
turnip leaf, and until it becomes rough, and out of all 
danger, this fumigation and fmoke, over and acrofs the 
field, muft be continued from one quarter to the other ; 
which 1 venture to affert, will effe&unlly deter and 
prevent any winged infe£t tribe from approaching the 
turnip-ground: nay more, if there already, it would 
moft completely drive them from thence, as fuch 
delicately formed infe&s (which can only feed on 
the moft tender leaf) would be ill able to continue long 
in fuch a fmothcr of fire and fmoke. The confequence 
is obvious and certain, that if the fly be kept from 
approaching the field, the turnip-crop is fafe; and few, 
I believe, will difagree with me, that prevention is better 
than remedy.” 

Our author does not fay that he has ever tried this 
method with turnips but lays great ftrefs upon his fuc- 
cefs in a fimilar experiment with cabbages, in order to 
preferve them from the caterpillar. To make the mat¬ 
ter more fure, however, he recommends the trailing of 
a bufh of elder over the turnip field at the time of har¬ 
rowing or brulhing in the feed : but this remedy has 
by numberlefs experiments been found infignificant, 
and by thofe above related feems even to be pernicious: 
fo that whatever good effefts we can cxpe£t from this 
method, muft depend on the fumigation alone; and 
even this is attended with very great uncertainties, as 
has already been obferved. 

Of wiling. Rolling promifes to be of fervicewhen the young 

turnips 
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turnips are attacked by fnails, which frequently deftroy Culture of 
; but it cannot be fuppofed to have much effect ''’plants” 
in aellroying flies, thefe being too numerous and too' ' 
minute to be effectually cruflied by the roller: and in¬ 
deed, though this has been frequently recommended, 
we have no decifive proofs of its having ever been at¬ 
tended with any good effect. 

The Itrewing of foot, lime, afhes, &c. upon the 
ground, have been determined ineffectual by the expe¬ 
riments already related, at leaft when applied before 
tire turnips come up5 and there feems to be little hope 
of their proving more effectual even when applied after 
the crop has appeared above ground. Wc may argue 
indeed d priori about tire tafte or fmell of foot, lime, 

&c. being difagreeable to infects; but of this, after all, 
we have no fufheient proof; and even though this were 
the cafe, the leaf foon emerges from under this covering, 
or the infeCts will feed on the under part of the leaves, 
where thefe fubftances cannot lie. It is evident, there¬ 
fore, that very little can be expected from any of the 
methods hitherto propofed either by way of cure or pre¬ 
vention. The more probable methods are, 

i. To fow the turnips at fucli a feafon of tire year 
that they may be well grown before the fly makes its 
appearance. In the Bath Papers, vol. iv. p. 132. Mr 
Wimpey obferves, that in order to procure food for Early fow- 
their cattle in the fpring before the grafs is grown, far- ^„!u ? m * 
mers are obliged to pofltpone the fowing of turnips be¬ 
yond the natural time of vegetation: but were turnips 
to be fown in April, as foon as the feafon would per¬ 
mit, it is very probable that there would be as great a 
crop of them as of other vegetables ufually fown in thefe 
months. On account of the delay in fowing, however, 

for • 
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Culture of for the reafon already mentioned, the fuccefs of the far* 
mer becomes exceedingly precarious, unlefs he is fo for *' 
’ tunate as to have a few rainy days, or cloudy weather 
and frequent {bowers, foon after the feed is fown: and 
this our author fuppofes to be the true reafon why the 
turnip is a more uncertain article than any other. But 
though fpeculations of this kind have a great (how of 
probability, there is not any experiment hitherto pub- 
lifhed, even by our author himfelf, by which the truth 
of the above conjecture can be abfolutely afeertained. 
Our author, however, is of opinion, that none of the 
common methods propofed can anfwer any good pur- 
pofe, farther than as by means of them the vegetation 
of the plant may be invigorated. Mr Wimpcy recom¬ 
mends a flies, foot, or a rich compoft of lime and dung, 
ttfed in fulEcicnt quantities; but the method of ufing 
them is, either to fow them with the feed, or rather by 
themfelves immediately before, and to harrow them well 
in, that they may be completely incorporated with the 
foil. This for the mod part would fo invigorate and 
encourage the growth of the plants, as to be an over¬ 
match for the moil vigorous attacks of the fly. 

Sowing a 2. Another method propofed for fecuring turnips 
utyoffccd"fr° m ibe fly, is by fowing fuch a quantity of feed as 
will be more than fufiicient for the confumpt of the in¬ 
fers. This we find recommended in a letter tq the 
Bath Society, by a gentleman-farmer in Efiex, voL ii. 
p. 238. His method is to make the land clean and 
fine as foon. as the feafon will permit* and to fow four 
pints per acre. It may be obje&ed, that if the fly does 
not take them, the plants will Hand fo thick, that they 
cannot eafily be hoed; but this may be obviated by har- 
v rowing them firit, which will make them fit for the 

hoe, 
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hoe. There can/be no expcflation of a crop If the fly Culture of 
takes them when only a pint of feed is fown per acre ; ^plants.” 
bu^his gentleman remarks, that he has not in any one * 
inftance miffed of a crop when he fowed four pints; be- 
caufe, though the fly has fometimes deftroyed more 
than one half, and much damaged the othe , ft ill there 
was a fuflicicnt number left behind. He alfo agrees 
with others of the Society’s corcefpondents, that the 
ground fhoukl be well dunged and manured previous to 
the fowing of turnips, as this makes them grow vigo- 
roufly, fo that they quickly get into the rough leaf, in 
which (late the fly will not touch them. 

In the fame volume, a gentleman of Norfolk remarks, .ur'inf 
that manuring the ground in autumn for turnips is pre-™.| ^”J," 
ferable to the doing fo in fpring. This difeovery hetofpnng 
made in confequeuce of the following accident.—“ A manut ' 
neighbouring farmer, not having a fufficient quantity of 
manure for all his turnip land, was under the neceffity 
ef fowing four acres unmanured. The efle& was, that 
the turnips on the manured part of the land were 
aioftly eaten off by the fly, while four acres unmanured 
cfcaped without injury.” In confcquence of having 
obferved this, the gentleman made a fimilar experiment, 
by manuring five acres well for turnips, and tilling 
three, acres and a half in the ufual way without any 
manure. The manured crops were almoil all deflioyed 
by the fly, fo that he was obliged to fow moft of the 
land over again. The three acres and a half which 
had no manure were entirely free from injury, though 
the plants were much fmaller than thofe of the manu¬ 
red ground which came up. Not content with this 
trial, however, he repeated the experiment, by manu¬ 
ring fix acres of wheat ftubblc in autumn, ploughing it 

in 
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Cuit^-c of in immediately, and leaving it to incorporate with the 
^plants. earth during the winter : die turnips which grew upon 
* this were as large as if die ground had been manured 

in the fpring. This experiment was repeated with fur- 
prifing fuccefs in two fucceeding years ; whence he in¬ 
fers, that die fly is either engendered in ti e new dung 
or enticed by it. But when the manure is ’aid on in 
autumn it lofes its noxious qualities, though it itill re¬ 
tains its nutritive ones.—This conclufion, however, 
does not appear to be well founded; for it is certain 
from undoubted experience, that turnips which have 
been well manured in die common way, have fome- 
times efcaped any injury; while others, which have 
got no manure at all, have been almoft totally deftroy- 
ed. Another material advantage, however, which 
this correfpondent obferves is to be derived from ma¬ 
nuring in autumn is, that all the feeds contained in the 
manure, and which are of courfe carried to the land 
with it, vegetate almoft immediately, and are moftly 
killed by the cold of the fucceeding winter, while the 
few that remain can feaice oleape deitruciion from die 
ploughlharc. 

MrWim- Mr Wimpcy is alfo of opinion, that it is proper to 
nioi/off° w a large quantity of feed; but thinks two pounds 
fowinpa w j]j b e fullicient for an acre. A few ounces indeed 
utyofiVed. would be fufficient to ftock the land ; but as the article 
is fo precarious, lie thinks it by far the fafeft way to 
allow feed in plenty, and reduce die plants afterwards 
by harrowing. He obferves alfo, diat it is of great 
confequence to have feed both good in quality and of 
die beft fpecies. He prefers the large and green top¬ 
ped, as being the mod fweet and juicy; others give 
the preference to die red or purple-topped, as being 

hardier; 
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haTtlier : but A py rate, the feed from the larged and Culture of 
fined tranfplantal turnips, of whatever fort, is greatly ' , pi^' t ‘* ar 
tolse preferred, even though it ihould cod double or' f 
treble the price. Such as is fold by the feedfmen in of 
London He faRnci generally of a mixed hind, and often tlre kbi. 
in great pa«f not worth cultivating. “ "Whether plants 
from nei^r old feed are mod fecure from the depre¬ 
dations of the fly (fays he), is perhaps a quedion which 
cannot be eafily determined even by experiments; for 
concomitant circumdances arc frequently fo much more 
operative and powerful, as to render die difference be¬ 
tween them, if diere be any, imperceptible. It is, how¬ 
ever, known to every practical man, that new feed 
fprouls or vegetates feveral days before old; and l 
think more vigoroufly: and it is equally well known, 
that the healthy and vigorous plants efcape the fly, 
when the dinted and fickly feldom or never efcape it. 

Hence it would feem, that new feed, cateris paribus, is 
more fecure from the fly than old; and for my own ufe 
I would always prefer it.” 

3. The fowing of turnips along with g r ain.— ofiV.-.ipj 
This, of all odiers, feems to be the mod eligible and 
efficacious. In the fecond volume of Bath Papers, 
p. 210. a Hcrtfordihiro correfpondent gives an ac¬ 
count of the fuccefs of an experiment of drilling tur¬ 
nips with wheat. A i'mall field of fpring-wheat was 
drilled in rows two feet apart; and in the monUi of 
May turnips were fown by band in the intervals. 

They came up very well, and were thinned once by the 
hoc. The crop of wheat turned out better than ano-win, 
ther field of the fame foil fown broad-cad in autumn, 
though it ripened fomewhat later. The turnips were 
no other way injured by cutting it, tliau having Ibnie 
1 of 
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of the large leaves trodden down by tltoteapcrs. Attef 
harveil the weeds were cut up roun.T the turnips with 
a hand-hoe, and they grew very urge and vigorous. 
They were of the purple and whiff long kind, and the 
crop proved nearly as good as the fame'"and produced 
in common. An excellent crop of barley and clover 
was got from the fame field afterwards. l 

In the third volume of the fame work we find an ac¬ 
count of feveral fuccefsful experiments in fowing tur¬ 
nips between rows of beans. The advantages of this 
method are ftrongly fet forth by R. P. Anderdon, Efq; 
who made fome of the experiments, and are as follow : 
«« i. You may have a crop of beans and turnips on the 
fame field the fame year. 2. The bean crop being 
well horfe-hoed, no ploughing is wanted for turnips, 
for which the belt Norfolk farmers give five plough- 
ings. 3. It is hoed cheaper, more cffe&ually, and con- 
fequently more profitably, than in any other way. 
4. The ground is kept clean from weeds. 5. It is in 
order for a Lent crop the fucceeding year with one 
earth. 6. The ground is kept in heart, if not impro¬ 
ved, by fallowing your alleys. 7. It brings the plant 
to perfe&ion in poor ground, where it would not be¬ 
come fo otherwife. 8. It doubles the crop in any 
ground which Mr Anderdon has had experience of. 
9. You have the crops more within your own power in 
this than in any other method, let the feafons turn out 
as they will. 10. You may have on the fame ground a 
bean and turnip crop annually, if the land be fuitable, 
and you think proper. n.The clay farmer, by this 
mode, renders land which is naturally unfit for turnips, 
fo free and open by feafonable horfe-hoeings, that it 
will bring this ufeful plant to great perfe&ion.” 

2 On 
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S i! Society made fome remarks, ind Culture of 
; objedions : i. The fame foil can- p “ l w T 
both crops. Scotch cabbages are 
bean foil; and they wilhed him to by the Bath 
at with cabbages initead of turnips SoUl " tv 
2. The Norfolk farmers rarely ufe 
ughings for turnips, inliead of five, 
prefents, unlel's the ground be full 
of couch-grafs. 3. They think him tor, fanguine in 
his expectations of having double crops on the fame 
field. 4. Nothing renders a clay foil fo free and open 
as to have it cxpofed to frofts and fnow by being laid 
up ip* high ridges in January and February; but, on 
'Kil r Anderdon’s plan, this cannot be done, unlefs the 
turnips are lcflened in value by being fed off in au¬ 
tumn. 

Thefe ftriCtures were font to Mr Anderdon before 


the papers were printed, but did not make any altera¬ 
tion in his opinion; and he replied to the following 
purpofe: 

1. The fame foil cannot be proper for beans and turnips, MrAnder- 
&c.—Granted.—But had Mr Anderdon adhered rigo- ^ 4 
roully to this rule, he would have fowed no turnips at 
all, not having on his farm any foil altogether proper 
for that crop; “ but (fays he) while I can get in 
fingle rows, four feet afunder or more, from half a do¬ 
zen to half a fcore tons of turnips per acre, after, or ra¬ 
ther between, a crop of beans in my heavy lands, I fliall 
feei that produCt here more beneficial than to drop the 


Mr Anderdon then proceeds to acquaint the com¬ 
mittee, that he had tried the experiment as they wifli- 
ed with Scotch cabbages inftead of turnips betwixt 
Vox.. I. O o t’ 1 - 
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Culture of the rows of beans; but the crop of the, airhips was fo 
particular . ,7 r , 

Plants, much preferable, that he found hunky inclined to fup- 

pofc the cabbage would not get tc ir J great perfection 
thc:e as to be profitably introducer j^on a large Jeale, 
for want of the great quantity of ilvuig^iecCiiary for 
that crop, and which could not be procured in that 
part of the country. He further remarksyn favour 
of turnips, that they have an abundance of vc ,y fmall 
lateral fibrous roots, which run as far in fearch of food, 
and feed as ravenoufly where they can penetrate, as 
thofe of almofl any other vegetable; and the plant cer¬ 
tainly derives more nouriflnnent from thofe than from 
its tap-root*. ^ 

2. The Committee doubt of the pofibility of doubling u. e 
crop. Mr Andcrdon gives the following explanation: 
“ I have made many comparative trials on turnips be¬ 
tween this mode and broad-caft fowing, and always 
found on my ground the horfe-hoed crops the bell. 
But here, in denoting the benefits of the horfe-hoe 
by its doubling a crop, I wifli to be underflood, that if, 
in foils lile mine, a crop be drilled, leaving proper inter¬ 
vals for horfe-lioeing, and one part be horfe-hoed, the 
other not, the horfe-hoed part will double the other in 
product.” 

Mr Pa- This fubjecl is further confidered in the fame vo- 
niorJ ° pU lume by Mr Pavier, who viewed Mr Anderdon’s tur¬ 
nips, and gave in a report of them to the committee. 
He fuppofes a crop of beans drilled in fingle rows at 
four feet diflance, and the turnips drilled in the inter¬ 
vals, 


* Here the Society remarks, that this is not the cafe with thofe kirn's 
of turnips which grow chiefly above ground, and which are generally 
the heft crops, and molt capable of refilling the fiol’s. 



AGRICULTURE. 


vais, accordirVf 
then be four roil 

perch; whereas ^Tr Anderdon’s rows were only 15' 
fecpBinchesin Ingth; and this difparity in lengtli 
will make a Xttefcncc of weight on a perch from 230 
to 249 poVuls, :md on an acre from 16 tons 8 cwt. 

2 qrs. 8 Vf. Mr Anderdon’s produce, to 17 tons 15 cwt. 
2qrs. '/fib.—Each turnip at this diftance (viz. four 
feet from row to row, and nine inches in the rows) 
mult occupy a fpace of three fquare feet; confequent- 
ly the greateil number produced on an acre mud be 
14,520; but if fown in broad-caft, twice hoed, and the 
diltajjee on an average 15 inches, each turnip will then 
occ'upy little more than one foot and an half, and the 
number produced on an acre may be about 27,920; an 
excels which may reafonably be luppofed to overba¬ 
lance the value of the beans, let us fuppofc the crop 
as great as we can reafonably do. Thus far the argu¬ 
ment feems to lie againll this method of cultivating 
beans and turnips together : but, on the other hand, Mr 
Pavier confiders it probable that the expence of drilling 
and horfe-hoeing the beans, together with drilling the 
turnips in the manner Mr Anderdon did, mull be con- 
fidcrably lefs than that of fallowing and preparing the 
ground, and fowing the turnips in broad-call; to which 
wc mull likewife add the facility of ltoeing the drills 
hi comparifon of the broad-call. But be Tides thele, the 
great advantage anting from this method, and which, 
if certain, gives it a decided luperiority, is, “ the 
great chance, if not an almoft certainty, of preferv- 
ing the turnips from the depredations of the fly.” Mr 
Pavier was inclined to think that this mult be the 
cafe, as Mr Anderdon had fuch crops repeatedly vvitii- 
O o 2 out 


:o Mr Anderdon’s method, there will Culture of 
3 of 17 feet in length to make a fquare '’plants** 
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Culture of out any damage of that kind: but th^jfommittec dif- 
P Plant! ar fer from him, and think that this my c have proceed- 
' ed from fome other caufe j though t^y do not aflign 

any reafon for this opinion. “ The pqjicipal point ^ays 
Mr Pavier), in determining this queftjin,Veems to me 
to be this: if the crop of beans drilled as Vhovc after 
deducing the feed, and fome additional expcri&“ in tak¬ 
ing the crop off the ground without injuring the turnips, 
can be, one year with another, fuppofed to be as valu¬ 
able as the quantity of turnips that might be reafonably 
expected in the broad-calt method more than in the 
other, I fhould not hefitate to declare in favour of drill¬ 
ing between the beans.” 

Thus far the argument feems to be carried on u 
priori. Mr Wimpey, in the letter already quoted in¬ 
clines to the practice of lowing turnips between beans 
planted in rows. “ It exactly correfponds (fays he) 
with all my obfervations on the fuccefsful vegetation 
of that root. A confiderable degree of moilture is 
ncceflary to the rapid vegetation of that very juicy 
root, and nothing retains moilture equal to lliade: 
and lhade can be obtained and fecured by no means 
fo effectually on a large fcalc as in the intervals of 
tall growing plants, as beans or wheat planted in 
drills.” The fuccefs of Mr Bult of Kinglton, near 
Taunton, leaves little room to doubt of the proprie¬ 
ty of the method, and its fuccefs in preventing the 
fly. The beans were planted in drills not quite two 
feet afundcr, on two ploughings, horfe-lioed three times, 
and the turnips fown in the intervals at the latt hoeing. 
The field meafured fix acres and a quarter, and was a 
very good clayey foil, but had not been manured, nor 
had any drefling laid upon it, for fix years before. It 

produced 
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produced thi^Vfcrear three quarters of beans per acre. Culture 0c 
and 37 tons S^yt- of turnips. This field was alfo 
viewed by Mr Aivier, who makes the following ob- J 

fervatiewtjHK W ’ vr 1. The turnips were fown promil- 
cuoufly anting t|ie beans at the laft hoeing, which, 
was givenfebout midfummer ; from which time nothing 
was doAe but drawing off the beans and carrying them 
off the land. 2. The crop of beans was believed to 
be confiderably above 20 bufhels per acre, which is 
much more than was produced by any other method 
that feafon in the neighbouring part of the country; 
and ?6 Mr Pavier had this account before he faw the 
crop, he did not expect any thing confidegrable 
from the latter ; but as it turned out, the produce muft 
be accounted highly profitable, when we confider that 
there was no crop lolt, no preparation, drefiing, not 
any expence whatever, excepting the price of the feed 
and fowing it. 3. This he confiders as one of the 
ltrongeft recommendations of the drill hulbandry lie 
ever knew or heard of; but lie is of opinion that it 
never can anfwer except where the ground is perfect!>. 
clean and free from weeds, by the crops having been 
horfe-hoed for a few years before. 4. He thinks the 
beans ought to have been planted at wider intervals, by 
which the fun and air would be freely admitted, and 
the plants would alfo be lefs damaged by the operation 
of the hoe. 

Mr Pavier likewife informs the Society of two other 01 i., i vx - 
experiments on a fimilar plan ; but with this difference, 
that the turnips were fown among the beans at the fe- cumi ; js 
cond horfe-hoeing. The turnip crops were very good, bean*, 
and the beans more than double the value of thofe raif- 
cd in the ufual mode of hulbandrv. “ I think it is 
O o 3 very 



58 a 


PRACTICE OF 


Culture of very evident (fays lie), that the beans J^efcrve the tar- 
P ri;uiK a nips from the fly; and as no expenc“ ’r trouble attends 
' ' * the practice, I apprehend it will f^on become more 
general.” The Society own, that the 'h, 'oras^^fecccfs 
of Mr Buie’s experiment /cents to milit ; te at k?aft againll 
what they faid on Mr Anderdon’s letter;-.but thev 
infill that the cafes are by no means fimilar. “ Though 
the land (lay they), in botli inflances, is called a heavy 
day, they are very different. Mr Anderdon’s is poor, 
■wet, and cold: the ether a good rich clay; and we 
apprehend naturally mixed with a kind of marl, 
which is called clay by perfons not thorough!, ac¬ 
quainted with the nice diftin£lion of foils appan...’*- 1 : 
alike, but very different in their nature. Our prin¬ 
ciple therefore, that cold wet clay lands are unfuitable 
for turnips, remains unaffected by this experiment; 
and general practice confirms the truth of the theory.” 

In another letter, Mr Pavier gives a more particular 
account of the two other crops of beans and turnips 
raifed upon Mr Bult’s plan. The beans were drilled 
in rows about 22 inches diftnnee, twice horfe-hoed, 
and the produce from about 25 to 30 bufhels the com¬ 
puted acre, or from 30 to 3 6 bufhels the llatute acre. 
The preceding fummer had been very unfavourable to 
beans, and tire produce per acre in the common hufban- 
dry did not, on an average, equal a third part of this 
quantity. One of tliefe crops was fuperior to that of 
Mr Bult: they were fown upon a field of nine com¬ 
puted acres on the 10th of June, after the fecond 
horfe-hocing ; but whether the fecond hoeing was per¬ 
formed too foon, the ground not clean, or whatever 
might be the caufe, the beans were weeded twice by 
hand afterwards ; and he is of opinion, that the turnips 

v^ere 
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were iomcwhatVIencfitcd by it. Mr Pavier was n {lured Culture of 
by a very intellr^ejrt fanner, that this was the beft 1 
cro^of turnips hAiad ever fecn. The turnip-feed in * 
the Other- *"««> i'T* put in between the rows of beans 
by a hand /rilljbut the work was badly performed, 
the plants^Ioming up in fomc places vaitly too thick, 
and in /it hers as much too thiii; but wherever they 
happened to be of a proper thieknefs, the farmer told 
him it was one of the moll profitable crops he ever had. 

The foil was wet, heavy, and not very favourable for 
turnips. Hence Mr Pavier deduces the following con- 
clufio’js: i. That with refpeci to beans in particular, 

' '■ stilling and horfe-hoeing is vaftly fuperior to the 

common mode of huftv.mdry. 2. That die beans are 
undoubtedly a good prefervative of the turnips from 
the depredations of the fly. 3. That as by this me¬ 
thod no crop is loft, and confequently no rent, but a 
mere trifle of expence (if any) chargeable to die tur¬ 
nip crop, it mult be one of the moft proiitable as well 
as the moft certain methods of propagating that ufeful 
root ever yet praclifcd.—He ftill infills, however, that 
if he had an opportunity of trying this method, he 
would drill the beans in rows at a greater diitance, that 
the turnips might be hand-hoed eafily ; and that he 
Ihould prefer die London tick-bean to any other, by 
reafon of their fliortnefs and being inch bearers ; that 
lie fliould alfo take off their tops as foon as the under 
blolToms began to decay; which, he fuppofes, would 
be of great fervice. 

In this diflertation on the culture of turnips, we inftruinenv 
cannot avoid taking notice of an inftrument ufed in for tra,,< - 

° I dinting; 

Norfolk for tranlplanting them, and thus filling up the turnips, 
gaps which frequently happen in fields from the failure 
O 0 4 of 
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c “£ un j of of the plants in particular fpots *. It Jj^eprefented in 
V Plants. Plate XIII. fig. 4. and the conftru&ioe 'nd mode of uling 
' are obvious from the figure.—When fac turnips arc to 
be tranfplanted, the workman lioldK he,JiaB^jMnidle 
with the left hand, and the Ihort trie w.‘h the right 
hand drawn up. Put the indrunient thet ..over the 
plant that is to be taken up, and with your ft v »t force 
it into the ground; then give it a twill round, and by 
drawing it gently up, the earth will adhere ty the roots 
of the plant in a folid body; then with another inftru- 
ment of the fame fize take the earth out where the 
plant is to be put, and bringing the inftrument^ with 
the plant in it, put it into the hole which has . 
made by the other; then keep your right hand Heady, 
and draw up your left, and the earth and plant will 
be left in the hole with the roots undilturbed. In this 
operation two men mult be employed, each of them 
having an inftrument of the form reprefemed in the 
plate. One man takes up a plant, while the other 
fills his inftrument with earth only, thereby making 
room for the deposition of the plant; fo that the hole 
which is made by taking up the plant is filled with the 
earth taken out where the plant is to be put; which 
being depofited, he takes up a plant, and returns to 
the place he firft fet out from, the former man at the 
fame time returning with the earth only; fo that each 
man is alternately the planter, ami each being employ¬ 
ed both ways, the work goes on brilkly.—This inftru¬ 
ment was the invention of Mr Cubitt Gray of Soutlirepps, 
Norfolk. 

Tnrnips 
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Turnips beinVJtlie grand bafis of the Norfolk lyif- p . irtjcilllu . 


Culture of 

- 1 - - ti o - purticulau 

bandry, Mr Maqjhyl gives a very particular account Piu nts. 
of their culture iA that county.—The fpecies cultiva-N„ r f 0 ik 
ted a.i, -1 r Ammon -white-fad , called in many™ 1 ^'*!™ 1 
places the N,urfol*f turnip. 2. The purple-fad is fimi- 
Jar to the farmer, but its rind is of a dark red or purple 
colour j^its fize in general frnaller and its texture clofer 
and firmer than that of the common white-llock; it al- 
fo Hands the winter better, and is more fucculent in the 
fpring, but it is not fo well -reliilied by cattle as the 
former; whence it is lefs generally cultivated. 3. The 
puddiX^-flod, the tankard-turnip of the midland coun- 
is in fliape fo perfectly different from the common 
fort, that it might be ranked as a diitindl fpecies. It 
rifes in a cylindrical form, eight, ten, or twelve inches 
high, Handing in a manner wholly above ground ; ge¬ 
nerally taking a rough irregular outline, and a fomo- 
vvhat redlining pofture. It very much refembles the 
common turnip, and is by much its moll formidable 
rival. In many rcfpects it ieems to be fuperior, par¬ 
ticularly in being readily drawn, and eaten off by llieep 
with much lefs walte than the common turnip.—The 
di fad vantage is, tliat they are liable to the attacks of 
frail, by rcafon of their Handing fo high above the fur- 
face of the ground; fo tliat on the whole, Mr Marflial 
concludes, tliat the common white turnip is to be nrefer- 
ed to every other. 

In Norfolk, turnips are fown upon every fpecies of Ailv.im 
arable land. Marl is fqund to be highly beneficial 
and by means of this manure, a foil naturally unfit 
for turnips may be rendered proper for it. They fuc- 
cecd barley better than any other crop; feme few are 
{pwn on wheat or pea Hubble after hum'll; but this is 
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ptnicuU^ not a general pratlice. The manures #fi greateft repu* 
plants - tation for turnips are dung, with Greater or fmaller 
Mamires admixture of mould ; malt-coombs a$ alfo in good- re- 
oMiftercut p UtCj anc j oilcake i s u f c ,i by a fcw'V. 4 * ijualj but 
it may be faid that nine acres of fin or^tlie turnips 
grown in call Norfolk arc manured with —The 

quantity of dung fet on for a crop of turnips $?nerally 
depends on the quantity on hand, and the quantity of 
turnip ground to be manured. From ic to 15 cart 
loads of muck arc confidered as a good drolling; and 
about a ton of oil-cake to three acres ; 50 or 60 bufh- 
els of malt-coombs, and 40 or 50 bullicls of ibot,^o an 


Manures 
of’ different 
klJjdi. 


Cirtiviirinn When turnips are intended for early confump. 
nituru'i.3 tion, the fooner they can be got into the ground the 
•■i)!i:u:r.p- better; but when they are intended to Hand the win- 
* ter, the beginning of July is thought foon enough. 

'Hie molt general rule is to begin lowing about a week 
before midfummer, and continue till about a fortnight 
after, viz. from the 17th or 18th of June to the 7th 
Method of or 8th of July.—Broad-caft fowing is univerfal, in the 
•idtiov an<i quantity of two pints to an acre. The ,'eed i3 covered 
by two lines of .. pair of light harrows drawn back¬ 
ward, in order to prevent the tines, which ufuaily point 
fomething forward, from tearing up the clods, an<f 
burying the feed too deep. The horfes are univerfally 
waited one way, and trotted back again in the fame 
place. This is an excellent cuftom the quick zig¬ 
zag motion of the harrows at once aflifting to level the 
furfacc, and to diflribute the feeds more evenly.—They 
are univerfally hoed ; and unlefs they be fown very late, 
are generally hoed twice. The diftance of time between 
the fowing and tire fall hoeing depends upon the foil 

and 
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and fealon ; the,V ac of the plants being the only guide. Culrmr of 
When turnips avQ, fpfl'ered to grow too large before P p 1 , ^ 1 ' l ‘] ar 

they , arc hoed, t!T plants are diflicult to be fet out--- 1 

fingly, md nre • to be drawn up by weeds, tlicreby 
acquiring a <Ien<l\r upright tendency ; whereas their 
natural gre ?cth, in their infant Hate, is procumbent, 
fpreadin^their firfl leaves on the ground, and taking 
the form of a role.—If the hoe be put in too foon, 
the plants which are fet out are liable to be buried, and 
their tender roots dillurbed in the act of fetting out the 
neighbouring plants. The time for hoeing, as directed 
by tinjmoil judicious hulbandmcn, is when the plants, 

■ rh<*y lie fpread upon the ground, are about the fize 
of the palm of the hand : if, however, feed-weeds be 
numerous and luxuriant, they ought to be checked be¬ 
fore the turnips arrive at that fr/e, leil being drawn up 
tall and (lender they ihould acquire a weak and fickly 
habit. The proper diilance depends upon the nature 
of the foil and the time of (inv.ng; Inch as are fown ear¬ 


ly, in a rich productive foil, require to he fet out wider 
than tluife fown late on a foil of a contrary nature. II 
the foil be at par, the distance ought to he regulated by 
the time of fowhip : if this be at par, die nature or Hate 
of the foil Ihould be toe regulator.—f.lr Marflud cc-ro- 
plains of the cundudt of the Norfolk fanners in gene¬ 
ral in this refpect, who “ hack out their turnips 14, 
15, or perhaps 18 inches afunder, without any regard 
to the ftate of the foil, or time of fowing. This prac¬ 
tice was cfiablilhed while the Norfolk foil was full of 
marl, and new' to turnips ; and when, it is probable, 
11 or 12 inches in diameter was no uncommon fize, 
with tops proportionally large and fpreading; and 
14 or i ? inches might then be a proper diilance. 

1 But 
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Culturr of But now, when the efficacy of marl is leflened, arut 

particular , . ' . - 7 . .... 

plants, tne ion no, longer the favourite ok tjpnps, which fcl- 
' dom reach more than fevcn or citln inches in dia- 
meter, it is ruinous and abfurd to»v 'n tiuuc the prac¬ 
tice.” 

Turnips are cultivated either lor fced,Vor fale, or 
for confumption. When cultivated lor fced/Vt is lup- 
pofed in moll parts of the kingdom that it ought al¬ 
ways to be taken from transplanted roots; but in 
Norfolk they are frequently railed from fuch as are un- 
Cnlnvation tranfplanted. “ It is a fadf (fays Mr Marlhal) well un- 
frr i'ctdl"' derltood by every hulbandman in Norfolk, that.cf the 
feed be gathered repeatedly from untranfplanted xpotfrr* 
the plants from this feed will become coarle-necked and 
foul-rooted; and the flefh of the root itfelf will be¬ 
come rigid and unpalatable, tin the contrary, if it be 
gathered year after year from tranfplanted roots, the 
necks will become too fine, and the fibres too few; 
the entire plant acquiring a week delicate habit, and 
the produce, though fweet, will be fmall. For the 
neck, or onfet of the leaves, being reduced to die fizc 
of the finger (for inllance), the number and fizc of the 
leaves will be reduced in proportion ; and in a funilar 
proportion will the number and fize of the fibrils be re¬ 
duced. From a parity of reafoning, it may perhaps be 
inferred; that when the neck acquires a thicknefs equal 
to diat of the wrift, the fize of the root will be in pro¬ 
portion. 

With refpefl to the fibres or Tootlings, this is a 
Juft inference; but with refpect to the bulb, it is in 
a great meafure erroneous. For a few generations the 
fize of the bulb will keep pace with the iucreafe of 
leaves and fibres; but after having opce reached the 

Unfits 
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limits which nature has fet to its magnitude, it begins 
to revert to its original date of wildnefs, from which to I'lant*. 
its prefent ftate it has undoubtedly been raifed by' 
•tranfplantation. T«» farmer has therefore two ex¬ 
tremes to avoid. Hie one is difcovcrable by the tliick- 
•nefs and co- rfenefs of the neck, the fcaly roughnefs 
of the bulb, the thicknofs of the rind in general, the 
foulnefs 6f its bottom, and the forkednefs of its main, 
or tap root: the other by the flendernefs of the neck, 
the finenefs of the leaf, and the delicacy of the root. 

The former are unpalatable to cattle, and are therefore 
creative of v. aftc : The latter are unproductive, are dif¬ 
ficult ti be drawn, and do not throw out fuch ample 
tops in the fpring, as do tliofe which are, by conlli- 
tution or habit, in a middle ftate between thefe two 
extremes. There is not, however, any general rule 
rafpecling how many years turnips ought to be trailf- 
plantcd fucccflively, and how often they ought to be 
differed to run up from the feed-bed: the foil and fi- 
tuation have, and other circumftances may have, in¬ 
fluence on the habit and conftiturion of vegetables 
as of animals; and the farmer mult attend to the 
ftate of the turnips tliemfelves. Whenever he judges, 
that, by repeated tranfplantation, they have pafled tile 
acme of perfection, then it is his duty and intereft to 
let them run up to feed without tranfplantation. In 
Norfolk it has been found, by long experience, that 
tranfplanting two, three, or four years, and letting 
the plants run up the third, fourth, ot fifth, will keep 
the ftock in the defired ftate. The time qf tranfplant¬ 
ing is from Old Chriftmas to Old Candlemas. In the 
choice of plants, the farmer is not guided by fize, but 
picks the cleaned plant* without regard to fizc; or, 

more 
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Culture of more accurately fpcaking, lie makes choice of fuch 
t as are near, but not at or above, the (late of perfection. 

* In almoft every turnip-fiehl there arc plants in various 
dates: much judgment, therefore, is requifitc in the 
choice of plants. A piece of good gJtnind near a habi¬ 
tation is generally chofen for this purpofe ; t but the me- 
Slct'noil of f h°d of planting is various: the plants are generally fet 
planting. ; n rows> a t uncertain didances from one Vnother.” 
Tliefe didances the fame author has obferved to be 16 or 
18 inches, and the didance of the plants in them nine or 
ten inches ; but the practice of a man who, he tells us, 
is indifputably near the head of his profeflion, is to plant 
them in rows two feet afundcr, the plants in tile rows 
being contiguous. The only culture required, is to 
keep the intervals clean hoed; but when the feed be¬ 
gins to ripen, much care is requifitc to keep it from 
birds. If the plot be large, it is neccfiiiry to employ a 
boy to fcarc them ; but if it be ftnall, and near the houfe, 
Mft-iod of Mr Marflial lias known the following expedient ufed 
a«"v birds. fucccfs. “ On a (lender pod, rifing in the midll 
of the patch of feed, was fixed a bell; from which a 
line pafled into the kitchen: in the mod frequented 
part of this hung the pull. Whoever pafled the pull 
rung the bell ■, fo that in a farm-lioufe kitchen, where a 
miilrefs and two or three maids were feme of them al¬ 
moft always on the foot, an inceflant peal was kept up ; 
and the birds, having no refpite from alarm, forfook 
their prey.” 

Of drawing The time of drawing commences about Michaelmas, 
r.n turnip*. continues until the plants be in blow. The pro- 
cefs of drawing, he fays, “ in feverc weather is an 
employment which nothing but cuftom could reconcile 
to tliofe whofc lot it is to go through it, namely, ftout 

lads 
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lads and yduths; whofe hands arc frequently fwelled Culture of 
until die joints are difcernible only by the dimples they 
form;” neverthelefs*he never heard of any inftance of » f 
bad effects from this circumftance. When die tops will 
bear it, their method of pulling is very expeditious: 
they pull with both hands at once; and having filled 
each hand, they bring the two together with a fmart 
blow to difengage the foil from the roots, and with 
the fame motion throw them into the cart. If the 
tops be cut off by the froft, or if this be in the ground, 
the turnips are raifed with two-tined forks named 
trooms. If the roots are buried under deep fnow, it is 
removed by means of an implement called the fnoiv- Sn.-m- 
fledge. This confifts of three deal-boards from one to j^!uo'' r " 
two inches thick, 10 or 12 inches deep, and from 
feven to nine feet long, fet upon their edges in the 
form of an equilateral triangle, and (Ivonglv united with 
nails or Itraps of iron at the angles; at one of which 
is fattened, by means of a double ttrap, a hook or an 
eye, to fatten the horfes to. This being drawn over a. 
piece of turnips covered with fnow, forces up the latter 
into a ridge on each fide, while between the ridges a 
flripe of turnips is left bare, without having received 
any material injury from the operation. Though it is 
cullomary, in drawing, to clear the ground entirely, 
our author met with one inltanee in which the final! 
ones were left by a very good hulbamlman on the 
ground, both to incrcafc in fizc, and to throw our 
tops in the fpring; it being obfervable, that a final! 
turnip fends up a top nearly equal to one whofe bulb 
is larger. There is one inconvenience, however, ari- 
fing from tills practice : the plough is prevented from 
entering upon the foil until late in the fpring ; winch 

upon 
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Culture of upon fomc foils is an unfurmountable ' objection ; 

P PbnM. ar though it may be very proper upon land which will 
» bring good barley with one ploughing after tumips. 

Mr Marlhal relates the following fimple method, by 
which a Norfolk farmer preferved tumips through a 
confiderable part of the winter feafon. Having cut 
off their tops with a fpade, he gave them to his cows, 
and carried the bulbs to a new-made ditch, into which 
he threw them, and then covered them up with draw, 
laying over it a quantity of bramble kids. Here they 
lay until wanted in a froft. They were then again 
carted by means of a fork, and given to the cattle, 
who ate them as well, or rather better than frcflndrawn 
tumips; and in general they came out as frelli as they 
went in. Our author is of opinion, that this method 
might he extended to the prefervation of turnips till 
the fpring. 


END OF VOLUME FIRST. 
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